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Allied Research 


DIAMONDS—SIGN 
OF FINISHING QUALITY 


METAL FINISHING 
PROCESSES 


A complete line of quality products 
and processes developed primarily as 
a result of helping manufacturers like 
yourself solve their metal finishing 
problems. If one of our present prod- 
ucts does not meet your needs, we'll 
be glad to work with you to find an 
answer to your problem. 


a 
l » l D l T 3 Chromate Conversion 


Coatings for Non-Ferrous Metals 


qairext> Clear Protective Coatings 


for All Metals. 


i s ° B R ITE Chemically Different 


Plating Brighteners 
g 


TARP) Process chemicals 


| Cl —---—- + 


\ 
GITTID recririers 


inh 

Silicon and Selenium, built to exacting 
specifications for long life, trouble-free 
service. 


GIT ILLLD auto-.oapers 


for fast, economical transfer of racks and 
parts, conveyors to plating machines, 
between conveyors. 


EQUIPMENT AND 
COMPLETE SYSTEMS 
for Metal Finishing 


Process Engineered—Single pieces 
of equipment or all equipment neces- 
sary for a finishing operation—evalu- 
ated, designed, fabricated, installed 
and tested to match exactly your 
particular process. Ask about our 
Process Engineering Service. 


AUTOMATIC AND SEMI-AUTOMATIC 
PLATING MACHINES 


BARRELS, TANKS and other equipment. 


in copper and zinc. 


SAL iia FLAT COPPER 
ANODES 


CADMIUM, WHITE BRASS AND TIN ANODES in 
most efficient shapes. Acid Replacements, Buffs, Chemi 
cals, Cleaners, Maintenance Materials. 


CHEMICALS AND SUPPLIES 


Prompt service on a wide variety of daily-use 
necessities for the plating room, delivered from 
warehouse stocks strategically located in cities 
in metalworking areas. 





A AEs snp dneninnnited ee 


Ask your Allied Field Engineer about our Subscription Plan 


NICKEL RECASTING SERVICE which combines your new nickel purchases with a service to 


recast your butts and spears, resulting in substantial savings 


Allied Research Products, Inc, — Wame Topsy rom coriss ot 


these useful files describing tech- 


4004-06 EAST MONUMENT STREET nical details of our complete line, 

BALTIMORE 5, MARYLAND OR, phone your Allied Field Engi- 

Branch Office: 400 Midland Avenue, Detroit 3, Michigan neer. He's listed under “Plating 
Chemical and Electrochemical Processes, Anodes, Supplies” in your 'phone book. 


Rectifiers, Equipment and Supplies for Metal Finishing. 





next week 

the DESIGN issue 
for March 2 

will have an 
exciusive 
FULL-COLOR 
feature article 


make strain visible 


PHOTO ... with 


STRESS 
ANALYSIS 


Showing recent applications of this 
versatile stress-analysis technique 
in a continuous reading, automatically 


operated torquemeter. 


The number and pattern of color fringes 
in the bonded plastic are a direct measure of 
surface strain. Watch the pattern change in 
a dramatic series of full-color photographs. 


NEXT WEEK—MARCH 2 





and 


in addition... 
im next week’s 


DESIGN issue 


Introducing the SPACE CRANK .. . 
. ++ @ new 3-D mechanism 


A rival to the 4-bar linkage it can replace 
many linkages and cams in automatic machines. 


The 6 types of corrosion 
...@ preventive guide 


To prevent trovble—know the cause. Here's 
how corrosion starts and how to s*~> it. 


Parts that carry their own adhesive 


Just peel off the backing sheet and hand 
pressure will do the bonding. 


Rotary to linear motion: 20 converting 
mechanisms 


Basic arrangements ond adiustable crank-throws, 
plus special cases for dwells and intermittent motion. 


Electro-machining speeds its attack 


New high-speed metal removal makes spark 
discharge economical for soft metals too. 


To predict cavitation in positive-displacement 
pumps 


A simple graphical method anticipates trouble 
before it starts. 
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4 SIDELIGHTS 





@ The office-in-a-cellar con- 
sultant (p 30) may not have 
ideal working conditions, but 
he generally has as much 
space as he needs. We were 
looking over some Australian 


oot" ==-° 





minimum standards of work 
space for engineers and they might be pertinent here. There are eight 
divisions: Type | (absolute minimum; for typists, office machine operators, 
field officers) 3 x 2 ft table, 45 sq ft total. Type 2 (minimum clerical 
5 x 2 ft 10 in. table, 65 sq ft total. Type 3 (minimum supervisory; assist- 
ant and subsection engineers) 5 x 2 ft 10 in. desk, 80 sq ft total. ‘I'ype 
4 (minimum draftsman, assistant engineer) 6 x 3 ft drawing board, 5 x 3 
ft table, 100 sq ft total. ‘The remainder are private or semiprivate offices 
l'ype 5 (district and sectional engineers) 100 sq ft. ‘Type 6 (division 
engineer) 150 sq ft. ‘Type 7 (branch head) 225 sq ft. ‘Type 8 (depart 
ment head) 300 sq ft. ‘The last four are based on space needed for 
2-, 4-, 8- and 12-man conferences. This is all very scientific, but we tend 
toward a modification of Parkinson’s Law: Space needed contracts to 
fit space available. 


@ The language barrier is the big problem when American engineers 
want to use foreign technical information (p 38). Most Europeans speak 
English; relatively few American engineers speak even one foreign lan 
guage and practically none speak Russian. ‘The B F Goodrich peopl 
went to the heart of the matter and last month instituted a 7-month 
technical Russian course for their research center scientists. With 
Russian translations costing as much as $20 per page, this is an economical 
and potentially profitable program. Note that the USSR is not a member 
of the international copyright or patent conventions . . . 


@ Moscow News (while we're on the subject) recently reported that 
‘Engineer Boris Blinkov has designed a 1.5-hp internal combustion engine 
which runs on diesel fuel. It weighs 300 grams (¢ Ib) and is so small 
that three such engines can be easily carried in a coat pocket.” We'll 
take three—for the outboard. 
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You just roll this sealer on! 
Sealer EC-1202 


3M Ribbon 


ROLL-ON RIBBON SEALER EC-1202 creates a uniform, economical, durable seal that shuts out water, dust and moisture. 


It’s easy to shut wind and weather out 
of mobile homes with 3M Sealer EC- 
1202. You just roll this synthetic 
rubber ribbon on, apply the next piece 
of metal . . . and fasten mechanically 
right through the sealer. 


Because it’s fabric-reinforced, EC- 
1202 holds its shape, doesn’t stretch, 


Wiinwesora (finine 


++ WHERE RESEARCH 


sag or shrink. It applies just as easily 
along curved surfaces. 


In mobile homes, this roll-on ribbon 
makes a weather-tight seal at lap 
seams and window beddings. And EC- 
1202 serves boats, curtain walls, com- 
mercial refrigeration, too. It’s avail- 
able in various widths and thicknesses 


direct from your local jobber. 


SEE WHAT 3M ADHESIVES CAN DO FOR You! 
Consult 3M Research. Contact your 
3M Field Engineer. Or for informa 
tion and free literature 
write: A.C.&S. Division, 
3M, Dept. YR-29,900 Bush 
Ave., St. Paul 6, Minn. 


ADHESIVES, COATINGS AND SEALERS DIVISION 


AND Wlanuracrurine COMPANY ¥ 


IS THE KEY TO 
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How can you prove 


CdSe Bpath 


your guarantee.unless 
your product can COUNT’ 


When customers come after you with 
claims concerning your product's 
performance, can you prove your 
position? You can, to everyone’s 
satisfaction, if Veeder-Root Counters 
are built into your product as 
standard, integral parts. For then 
your customers have Facts-in-Figures 
on actual performance on the job, 
figures that settle arguments fairly 
and squarely .. . in fact, often 
prevent misunderstandings in the 
first place. What’s more, when you 
build-in V-R Counters, you build up 
your product’s sales appeal . . . as 
many manufacturers have found 

to their profit. So can you. 

Write and find out how. 


NEW Panel-Mounted, 
High Speed Electro-Magnetic 
Counter / 


Series 1591 Counters are ideal for DC applications 
requiring accuracy and long life at very high speeds 
4 or 6 figures. Instant pushbutton 


reset or remote electrical reset 


Electrical Contactor 
Assures positive actuation of 

1591 Counters. Drive by lever 

or forked coupling 


Veeder-Root.... 


Everyone can Count on HARTFORD 2, CONNECTICUT 
oe Hartford, Conn. * Greenville,S.C. * Altoona, Pa. * Chicago 
New York * Los Angeles * San Francisco * Montreal 
Offices and Agents in Principal Cities 
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DEVELOPMENTS TO WATCH... 


lsotope power is making progress 


not just in batteries and “packaged” thermo 
PE—Feb 9, p 14) but also for oper 
ating signal buoys, supplying rocket and missile 
1uxiliary 


electric devices 
equipment, ind preheating fuel oil for 
ground vehicles. None of the latter group is “com 
mercial” yet; but every one is under active develop 
ment and several companies are involved 

For instance, Martin Co’s Nuclear Div 


whi h 


Gas bearings running at 2000 F 


ind at speeds to 50,000 rpm have been tested 
Sundstrand Calif 


oxide It 


—_ 
successfully by 


The gas 


Turbo, Pacoima 


used is hydrazine or ethylene 


gas for an auxiliary turbine, and 


built the thermoelectric battery displayed 
White House during Mikoyan’s visit, is now plan 
ning feasibility studies of radioisotopes 


heating cathodes of radio tubs 


Arctic 
Greatest need now, savs Martin, is for processing 


| 
ints that will make the radioactive materials a 
ind at 


is means for 
ind for keeping di 


' 
cells operating under conditions 


ible on a la LCl scale lower cost 


the 


now 


is bled off for 
iso report if 


I 
ipable I 


nd 
Kil 


Ihe 
ill 
handling fluids at over 1500 F in su 


1000 | 


be ining SATTIC ( Nnpany 


has electri operated. valve 


ng teniperatures ove 


High-modulus glass-reinforced plastics 


that rival steel 
ind elasticity 


ind aluminum in their rigidity 
are being developed under Wright Air 
Development Center sponsorship. 

One approach uses glass flakes (PE—Nov 4 °5 
p 5) as reinforcement, has already produced material 
with modulus of elasticity /specific gravity ratios “con 


the 


sistently exceeding 3,000,000 psi” ipproximate 


) ) ] 
level of the common metals 


Design holds the key to nuclear 


says Maj. Gen. D. J. Kiern, Asst. Deputy Chief 
of Staff, Nuclear Systems Development, USAI 

Ihe lack of materials capable of 
high ind nuclear radiation 
videly stumbling block, if not a 
barrier, to nuclear aircraft development. (¢ 
savs to 


through higher 


withstanding 
been 
total 
Kiern 


increase propulsion 


temperatures has 


cited das i 
cn 
One wai 


not sO 


efhciency, he admits, propulsive 


Anoth« ipproach 


P] fib 
vhich itself h 


the 


us¢ 1 new ft 
lasticity 
onventional material 

While both types 


opmental stage 


pe DI gla 


} 
iS an « nearly twice that ol 


ir til in the at el 
ind many manufacturing problem 
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of material 
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import int 
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without 
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TM AnCe have 


iccomplished 
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mad, fh h more 


High-precision cast plastic mirrors 


can now be made at 4 to 4 the cost of ground 
mirrors, says Singer Mfg Co. Its HRB Div 
eloped and its Militar Div is 


lightweight 


h 1S de 


Products readv t 


produce shock-resistant (to 22,000 


mirrors, even in unusual shapes. These, it says, are 


perfect replicas of the ground original which is used 


iS a pattern 


; 


One 6-in. paraboloidal mirror, for in 


Ince ncentrates more than 90 


ed light within a disk 
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DEVELOPMENTS TO WATCH... 


Metal-coated metal and ceramic powders ... 


that promise improved properties for powdered 
metal and metal-ceramic parts are soon to be made 
iwailable on a semicommercial basis from Sherritt 
Gordon Mines Ltd, Fort Saskatchewan, Alberta, 

Canada 
I'hese are metal and nonmetal powders coated 
with nickel, cobalt, copper and other metals by 
rascous hydrogen precipitation from an ammoniacal 
lution at temperatures of 300 to 400 F and pressures 
of 200 to 500 psi. Particles ranging all the way 
from less than one micron to several hundied microns 
1 be coated this way, and lend themselves to roll 


New type of ac motor... 


with de excitation to the stator and 2-phas¢ ac 
m the armature is being developed at PSG College 
of ‘Technology, Coimbatore, India, Prof. P. K 
Charlu told the AIEFI 


features of both types of motor—smoothly adjustable 


He savs it combines the best 


peed and power factor control. In basic design, he 
ivs, the machine is similar to a synchronous flux 
generator (MIT’s Generalized Rotating Electro 
mechanical Power Modulator was used in develop 


ing the new concept); and output frequency, phase 


ingle, and torque angle are all independent of arma 


compacting (direct production of metal strip from 
powder) as well as to the standard pressing and sinter- 
ing techniques. 

\ special advantage of the new coated powders 
savs V. N. Mackiw, S-G’s R & D director: The 
make it possible to introduce small percentages of 
very fine, hard, nonmetal phases uniformly through 
out the matrix metal, thus providing high-quality 
dispersion-hardened alloys. One example is a nickel 
3% chrome oxide material which S-G has successfull 
roll-compacted, using techniques previously developed 
for and applied to production of pure nickel strip 


ture speed. In the PSG machine, however, de i 
used for field excitation of the stator 

Thus far, only a small experimental machine has 
been built; but the professor sees no bar to larger 
sizes, and says single-phase systems are also possible 

He points out that speed and power factor ar 
easily adjusted by varying the dec field excitation o1 
the voltage applied to the armature, or by advancing 
or retarding the synchronously revolving brushes. The 
brushes themselves may be driven by a separate moto 
ind gear, or may be locked to the rotor or stator 


— 


Molded nylon chain for lightweight drives . . . 


has been developed by George Goodman Ltd, 

Robin Hood Lane, Birmingham 28, Eng, in coopera 
tion with Imperial Chemical Industries 

Low inertia; resistance to abrasion, wear, and 
chemical attack; electrical insulating properties; and 
ibility to operate without lubrication are said to be 
mong its advantages. Applications are expected to 
range from food machinery to electrical indicating 
ind recording devices 

lirst type to be made available commercially has 
n Samm pitch and is designed to sustain a driving 
load of 3 lb (static load: 5 Ib). The chain itself has 
i tensile strength of 25 lb; impact strength, 1.0 to 
1.5 ft-lb (4-in. notch); modulus, 4.3 x 10°. Maximum 
recommended working temperature is 275 | 


ARG 


Plastic drive chain features self-clinching pivot pins, can 
be made in almost any length, shows good dimensional 


stability, runs smoothly and quietly 


8 WORLD WIDE 
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DO YOU 





KNOW ABOUT 
GASK-O-SEAL? 


The static seal that can not blow out! 


WLLL LN // 
WHA aS 


At CK 


The above diagram is “typical” only. Gask-O-Seals are 
also made with one-side seals 


If you do not know about Gask-O-Seals look at these facts 

 Gask-O-Seals will seal practically any processable fluid . . . 

WM Gask-O-Seals can be re-used . .. 

W Gask-O-Seals will seal at low or high pressures, vacuum or 
positive... 

M Gask-O-Seals are available as standards and as specials in almost 
any configuration or to meet special requirements 

They are recommended for flanges, gear boxes, transfer cases 

any place where truly efficient static seals are needed 


Note A recent development of the Gask-O-Seal principle indicotes effective seo 


the temperature ranges of 400° to + 1000° for specific applications 


Pe rker 


SEAL COMPANV 


Parker donnie CORE 
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NEW LINK-BELT 


UNIVERSAL 


worm gear speed reducers 


e three mounting positions 
e more hp per pound, per dollar 
e available from stock 


N all ways, Link-Belt’s new Universal sets the pace among 
I worm gear speed reducers. Its simple, compact design offers 
more usable hp in a smaller housing . . . holds down initial 
cost . . . minimizes mounting space. And with simple changes 
of oil gauge and breather, the Universal’s versatile housing 
can be mounted in positions B, T, and V as shown. 

The Universal's mounting versatility is matched by its per- 
formance versatility. It permits operation at high input speeds 
with fractional or large hp motors, provides moderate or slow 
output speeds with ample capacity for heavy loads, assures 
smooth transmission of power at right angles with high effi- 
ciency and minimum maintenance. 


Universal worm gear speed reduc- 

ers available in 242, 3, 342 and 4 

¥ inch centers with ratios of from 5% 

‘ to 60 to 1. For details, call your 

MOUNTING B — worm shaft below gear. - Link-Belt office. a “SPEE D 
REDUCERS in the yellow pages 

of your phone directory. Or write 

"77 


for Folder 2724. 


SPEED REDUCERS MOUNTING T— worm shaft on top of gear. 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants. Sales Offices. Stock ( arrying Factory 
Branch Stores and Distributors in All Principal Cities. Export Office, New York 7; Australia, Marrickville (Sydney): Brazil, Sao Paulo: Canada, 
Scarboro (Toronto 13); South Africa, Springs. Representatives Throughout the World 15,015-A 
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DEVELOPMENTS TO WATCH... 


More defense money for materials . . . 


research may be pumped into circulation. Officials 
in charge of the materials branch in the Pentagon's 
Office of Research and Engineering have asked for an 
idditional $40-million to beef up research and de 
velopment in this field. The office already spends 
around $40 million annually on materials research 

Idea behind the move is to provide weapons de 
signers with a broader range of materials to use in 
new design. Right now, this lack is regarded as a 
serious handicap in weapons designs 

If the Pentagon approves the addition of more 


A new company problem .. . 


that of copyright infringement in reproducing tech 
nical information, is just around the corner 

Many companies now reproduce technical infor 
mation from a variety of sources—magazines, scien 
tic papers, etc—with little concern about copy 
rights 

New guide rules on this point are in the making 
however. Prime stimulus is not disgruntled copyright 
holders. It is more a matter of confusion that needs 
clearing up 

Ihe matter is reaching a head with the growth of 


A satellite detection “fence”. 


is being built across the southern United States. First 
stations are already in experimental use. The com 
plete net won't be in full operation for another yeat 
OT SO, however 

Purpose of the “fence” will be to detect Soviet 
satellites that may be sent over the US to ferret out 
military secrets 

In all, there will be nine radio listening posts 


Patent practices and policies . . 


of government agencies are being hauled up for 


inspection. A Senate judiciary subcommittee has 
started digging into the patent practices of some 
19 Government agencies. 

First reports are now available. They show that the 
National Science Foundation allows its inventors t 
obtain a patent, with government getting royalty-fre« 
non-exclusive rights to the invention 


The Tennessee Valley Authority (TVA) however, 


takes title to the patent rights but makes them avail 
able to private industry on a royalty-free basis 
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funds, they will go for: more basic research in the 
solubility limits of oxygen, hydrogen, and nitrogen in 
beryllium; the composition of high temperature gases 
free radical reactions at elevated temperatures heat 
transfer; and more 

Part of the money will go for the further develop 
ment of light metals such as beryllium, lithium 
Research on ceramics 


cermets, and graphite will also get 


boron and magnesium 


Spending will be split between universiti 


; 


dustry and Government laboratori 


machine collection and dissemination of information 
microfilming for example. ‘These companies want 
some official rules spelled out as to just what the 
must do to conform with the present copyright law 
[his is extremely vague in the key area of “‘fair use.” 
' 


Che issue will be discussed this April at the me« 
ing of the National Science Foundation’s 1 


~ 


ew iC! 
tific information council. ‘Ther a good chance 
too, that the Library of Congress 
handling copyright registration, will ask Congres 


charged Wi 


ilter the law this session 


Three will be minitrack stati similar to thos 
used to track our own c ind six will | 
Doploc—on the doppler principle—station 
The Army and Nav 
tion stations with information fed into the A 
lorce’s Cambridge Research Center for evaluation 
(he Pentagon terms the stations u yD 


tatus now lotal cost is estimated 


will operate the nine de 


} million 


Chis year, the subcommittee will issue reports on 


the patent practices of these other agencies: Agricul 
ture, Commerce, Interior, Army, Navy, Air Force 
National Aeronautical and Space Administration 
Justice, Post Office, Treasury, Health, Education an 
Welfare, Atomic Energy Commission, Federal Com 
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General Services Administration, Government Print 
ing Office, and the Government Patents Board 

Out of it all, the committee hopes to get some 
uniformity in the Government’s handling of patent 
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Power for tomorrow 


lo help train atomic-engineers of 
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left to right) lead-shielded G-M counter 
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Ask fora sample 
TEST BAR 


The steel bar that has 
high strength WITHOUT 
HEAT TREATING 


Yes, La Salle invites you to test a sample bar of 
the remarkable new FATIGUE-PROOF. This 
amazing new material is its own best 
recommendation . . . as proven by the many 
original equipment manufacturers who have 


already tested (and are using) FATIGUE-PROOF. 


If you are making parts requiring strengths in 
the tensile range of 140,000 to 150,000 psi, and 
want to eliminate the expense or problems of 
heat treating . . . if you want to save production 
costs with a bar that machines faster (25% 
faster than annealed alloys—50% to 100% faster 
than heat treated alloys) and gives you a beautiful 
finish, too... if you want to improve the quality 
of your product while saving money, send us a 
blueprint, drop us a note giving application 
details, or better yet .. . pick up your telephone 
and call a La Salle sales engineer (REgent 


4.7800, Chicago, Illinois) 
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MADE BY THE 


Elevated 7 ee a 
FRE 


A | 
Ld Salle STEEL CO. 


1430 150th STREET «© HAMMOND, INDIANA 


Manufacturers of America’s Most Complete 
Line of Quality Cold-Finished Stee! Bars 


FATIGUE-PROOF” Bulletin 


Please send me your 


Name____ 

— 

Company 
Address 


Zone 
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WHAT'S HAPPENING IN... 


High-temperature wire 
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MORE ABOUT THE GARLOCK 2,000 





ieee’ Fresh driver takes over underway during 50,000 mile 

est conducted by Kiekhaefer Corporation, makers of Mercury.» 
Outboard Motors. (right) KLOZURE Model 71A7 used on the 

— _ Mercury has exdigsive non-abrasive, free running sealing ele- 


, 
. 


7 “ment resistant to me. grease, heat and cold. 
Ze Ys = . 


50,000 MILE OUTBOARD TEST 


PROVES ENDURANCE OF GARLOCK 
KLOZURE* O/L SEALS, TOO! 


In a fantastic non-stop endurance run equal to 20 
years of average family outboarding, Garlock KLOZURE 
Oil Seals maintained positive sealing against grease 
and water without sign of physical wear or deteriora- 
tion. Applied on the steering swivel shaft of two Mer- 
cury Mark 75E outboards, KLOZURES worked ‘round 
the clock for 68 straight days keeping grease in the 
bearings. Hard knocks from rough water, floating ob- 
stacles, and foreign matter picked up at surface speeds 
averaging 30 miles per hour, could not injure the 
KLOZURES. 


Ganntocx 





Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Ruble Pe Plastic Products 





What better proof is there of long life and depend- 
ability! Garlock KLOZURE Oil Seals are compact, easy 
to install, and are available from one of the largest 
stocks of standard sizes for shafts from 14” to 44”. 
Whether it’s in boating or industry, specify Garlock 
for the most effective seal on the market. 

KLOZURES are another of the Garlock 2,000... two 
thousand different types of packings, gaskets, and 
seals. The only complete line. It’s one reason you get 
unbiased recommendations from your Garlock repre- 
sentative. Call him or write for KLOZURE Catalog 20. 


*Registered Trade Mark 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 


For Prompt Service, contact one of ovr 30 sales offices 
and warehouses throughout the U.S. and Canada. 
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Seven-million miles of street and industrial sweeping in 700 
cities have proved rugged dependability of Wayne Manu- 
facturing Company’s equipment. Here is the final assembly 
line in its plant. Large horizontal tube on sweeper is jack 
shaft housing for gutter broom drive. Wayne makes 300 parts 
from Pittsburgh Steel’s Seamless cold-drawn tubing (see 
inset at right). That’s how... 


Pittsburgh Steel Seamless Tubes 
Help Wayne Make Clean Sweep 


Nobody knows how many brooms it 
would take to keep the world clean. 
But out in Pomona, California, Wayne 
Manufacturing Company is ready to 
tackle the job with a complete line of 
px wer sweepers. 

Founded only ten years ago, the 
Wayne Company has grown rapidly 
until today it produces more street 
and industrial power sweepers than all 
others in the field combined. Wayne 


is the only power sweeper produced 


by assembly-line operation. 


Largest Wayne sweepers handle up 
to four cubic yards of debris at a time. 
Their assembly requires more than 
1,000 complicated and accurately 
manufactured steel parts. 

e 300 Key Parts—Of these, more 
than 300 key items are fabricated from 
Pittsburgh Steel Company’s Seamless 
Tubing in both carbon and alloy 
grades in sizes ranging from one- 
quarter inch to six inches in diameter. 
It is furnished cut to length and ready 
for fabrication by Baker Steel & Tube 
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Company of Los Angeles, a Pittsburgh 
Steel distributor. 

This service helps speed Wayne 
production, keeps inventories down 
and is typical of service rendered by 
all Pittsburgh distributors. 

**Requirements for the parts 
produced from Pittsburgh tubing 
are exacting,’’ says Wayne pro- 
duction vice-president, Roy E. 
Nelson. *‘Our sweepers are doing 
big jobs, many of them operating 
on a 24-hour schedule, and we 








must have a tough, dependable 
product in the critical spots totake 
this constant heavy beating.’’ 
That is why Wayne uses Pitts- 
burgh Seamless Tubing in critical 


components such as rugged axle 
assemblies, torque housings, 
drive shafts, hydraulic actuating 
cylinders—even small fittings. 

Over the years, Wayne production 

men have found Pittsburgh tubing has 
the surface finish, close size tolerance 
and concentricity which minimize the 
amount of machining that must be 
done. Its uniformly high physical 
properties and internal soundness pro- 
vide the stamina necessary for long, 
trouble-free service. 
e Ease of Fabrication—The ma- 
chinability and weldability of Pitts- 
burgh tubing make for ease of fabrica- 
tion, keep scrap losses down, and 
assure uniform parts—all important 
factors in keeping production lines 
moving smoothly. 

As an aid to industrial good house- 
keeping, Wayne produces smaller 
power sweepers for use inside and out- 
side plants. Its line is the 
Autoette series which includes the 
glamorous ‘“‘Golfmobile’’ and the 
family “Cruise About.” Three indus- 
trial models provide efficient transport 
of personnel and materials in sprawl- 
ing plants. 

These industrial sweepers and Auto- 
ettes also depend upon Pittsburgh 
Steel tubing for parts in key assemblies. 

Manufacturers find the uniformly 
high quality of Pittsburgh cold-drawn 
steel seamless tubing and excellent 
service from Pittsburgh distributors 
are big assets in improving products 
and operating efficiency. To enjoy 
these benefits get in touch with the 
representative nearest you. 





newest 


Pittsburgh tubes withstand torque 
and fatigue in main and auxiliary 
drives on Wayne sweepers. 
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Machinability and weldability 
of Pittsburgh tubes are vital in 
making this shaft which goes 
into differential assembly. Short 
tube is welded over longer, 
smaller diameter tube, then ma- 
chined to tolerance of .001 inch 
to assure perfect fit in housing. 


Rugged front axle assembly of 
Wayne sweeper made from Pitts- 
burgh tubes carries most of 
weight of machine and up to four 
cubic yards of debris. It must 
withstand road shocks and con- 
stant heavy-duty operation. 





Pittsburgh Seamless Distributors 


Baker Steel & Tube Company 
Los Angeles, California 

Chicago Tube & Iron Company 
Chicago, Illinois 

Cleveland Tool & Supply Co. 
Cleveland, Ohio 

Drummond McCall & Co., Ltd. 
Montreal, Quebec, Canada 

Edgcomb Steel Company 
Philadelphia, Pennsylvania 

Gilmore Steel & Supply Co. 
San Francisco, California 


Earle M. Jorgensen Co. 
Perry Kilsby, Inc. 
Los Angeles, California 
Mapes & Sprow! Stee! Co. 
Union, New Jersey 
Metal Goods Corporation 
St. Louis, Missouri 
Miller Steel Company, Inc. 
Hillside, New Jersey 
A. B. Murray Co., Inc 
Elizabeth, New Jersey 


C. A. Russell, Inc. 
Houston, Texas 

Ryerson, Joseph T. & Son, Inc. 
Chicago, Illinois 

Solar Steel Corporation 
Cleveland, Ohio 

Steel Sales Corporation 
Chicago, Illinois 

Tubular Sales 
Detroit, Michigon 


Ward Steel Service Company 
Dayton, Ohio 


Pittsburgh Steel Company 


a) 


Atlanta 


Chicago Dayton 


tie Grant Building ° 


] DISTRICT SALES OFFICES 
Cleveland 


Pittsburgh 30, Pa: 


Los Angeles Pittsburgh 


Detroit New York 


Tulsoa 


Houston Philadelphia Warren, Ohio 


STRENGTH AND UNIFORMITY are outstanding characteristics of the automotive ball-joint bear- 
ings shown below. These sintered metal parts demonstrate Moraine Products’ capabilities in 
working with customers to develop the most practical designs. They also demonstrate Moraine 
Products’ responsibilities—making economically, and in quantity, parts that must not fail 
under the most rugged operating conditions. 


Parts shown % actual size. 


Vital parts for industrial progress 


Division of General Motors, Dayton, Ohio 
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The tale of the hen 


I'he tale has been told of the statistics-minded chicken. She 
noticed that each time the farmer came to her cage, food 
was left for her. But she was a cautious hen, so she kept 
count. For 999 times, the farmer left food. So, on the 1000th 
visit, her statistical mind was satisfied, and she came eagerly 
to the food pan when he came to the cage. Whereupon he 
caught her—and wrung her neck 

There are hundreds of us who emulate the hen—even if 
we're cautious. Thus it happened 999 times; thus it will 
always be. And that’s when our necks are wrung 

I remember once when the cast-steel master cylinder of 
our 2000-ton hydraulic press failed. A company promoting 
a new type of laminated-steel cylinder got the replacement 
order. Three years later, the new 36-in.-dia cylinder failed 
and we were deluged with lab doctors who tried to determin 
the cause. Finally, our works manager, a 5th-grade graduate 
with a bump of curiosity, came up with a question: “I've been 
hearing of something called metal fatigue. How many cycles 
did you test this steel for?” 

One doctor pooh-poohed the question with: “Oh, we tested 
this steel for a million cycles—it couldn’t be that.’ 

“Couldn’t it?” said the works manager softh Multiply 
90 cycles per hour by 18 hours a day for three years.” 

Ihe total turned out to be a million and a quarter. W<« 
went back to cast steel, and the lab men to developing a new 
stronger steel. Until then, they'd thought a million cycles 
was more strokes than anybody could ever require—and of 
course that steel that could stand a million cycles could 
stand anything 

Here is the case of the hen all over again. Statistics didn't 
lie; they just weren’t enough alone. Pure observation and 
analysis would have helped 

Too many of us accept statistics as fact, when they are 
merely the record to date. Because something has never 
happened, there is no assurance that it will not unless it 
cannot. Because a matcrial didn’t work 20 years ago, or a 
process was uneconomic last year, no one can assume that 
the conditions of the former test still exist 

Dozens of sages have provided us with sayings about this 
danger. An old one is: “The man who says it can’t be don 
is pushed out of the way by someone doing it.” A newer 


ind more pointed one is “Knowledge keeps like fish.” 
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Want fast, economical solutions 
to your heating problems? 


Call your Chromalox Man for the Answers 


Your Chromalox Representative—the man with the answers to your heating 

problems, routine or unusual—has over 15,000 standard types, sizes and 

ratings to choose from. Many of these are stocked in quantity for immediate 
shipment. Moreover, Chromalox has the design and manufacturing facilities 

to promptly build special elements to fit your special requirements, plus a 

complete range of controls and accessories. For instance . . . 

@ Strip heaters in lengths to 96 inches, wattages to 1500, temperatures to 
1200°F. Heater bands for injection and extrusion barrels. 

@ Chromalox Electric Tubular Heaters engineered and built to suit your 
design. No quick compromise with an adapted element, but a custom-de- 
signed component with the exact characteristics necessary to give years of 
top performance to your product. 

Chromalox Electric Cartridge Heaters give more dependable spot heat with 
close thermal control. Exclusive design gives positive lead wire protection 
against flexing, abrasion, moisture. 

New Microfin® units for space heaters and process air in ovens and ducts 
provide safe, fast heating. Limitless configurations provide maximum watt- 
age in a given space. 

Packaged elements for Far-infrared, immersion, and circulation heating. 
Lightweight, flexible, woven and molded elements—for confined spaces, 
and areas requiring small amounts of heat. 


For help with your heating problems, just call your Chromalox Man. 


om. me men, mo: ae ae 4 
Elect. Ppeat> 
INDUSTRIAL + COMMERCIAL + RESIDENTIAL 


EDWIN L. WIEGAND COMPANY 
7536 Thomas Boulevard « Pittsburgh 8, Pa. 
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Call Chromalox 


for the man with the 
ELECTRICAL ANSWERS 


ATLANTA 9, GA. 
Applebee-Church, Inc. 
1389 Peachtree St., N.E. 
Trinity 5-7244 


BALA-CYNWYD, PA. 

J. ¥. Calhoun Company 
349 Montgomery Ave. 
Mohawk 4-6113 
Greenwood 3-4477 


BALTIMORE 18, MD. 
Paul V. Renoff Company 
333 East 25th St. 
Hopkins 7-3280 


BINGHAMTON, WN. Y. 
R. P. Smith Co., Inc. 
94 Henry St. 

Phone 4-7703 


BLOOMFIELD, WN. J. 
R.L. Faber & Assoc., Inc. 
1246 Broad St. 
Edison 8-6900 
New York: Worth 4-2990 


BOSTON 11, MASS. 

Leo C. Pelkus & Co., Inc. 
683 Atlantic Ave. 

Liberty 2-1941 


BUFFALO 2, N. Y. 
Niagara Electric Sales Co. 
505 Delaware Ave. 
Summer 


CHARLOTTE 2, N.C 
Ranson, Wallace & Co. 
116% E. Fourth St. 
Edison 4-4244 
Franklin 5-1044 


CHATTANOOGA 1, TENN 
H.R. Miles & Associates 
P. 0. Box 172 
Amherst 5-3862 


CHICAGO 5, ILL 

Fred |. Tourtelot Company 
407 S. Dearborn St. 
Harrison 7-5464 


CINCINNATI 8, OHIO 
The Smysor Company 
1046 Delta Ave. 
Trinity 1-0605 


CLEARWATER, FLA. 
J. J. Galleher 
617-A Cleveland St. 
P. 0. Box 1376 
Phone 3-7706 


CLEVELAND 13, OHIO 
Anderson-Bolds, Inc. 
2012 W. 25th St. 
Prospect 1-7112 


DALLAS 26, TEX 
L. R. Ward Company 
3009 Canton St. 
Riverside 1-9004 


DAVENPORT, |OWA 
Voico Company 
215 Kahl Building 
Phone: 6-5233 


DENVER 2, COLO. 
E. & M. Equipment Co. 
2415 Fifteenth St. 
Glendale 5-3651 
Genesee 3-0821 


DES MOINES 14, 1OWA 
Midwest Equipment Co. 
of lowa 

842 Fifth Ave. 

Cherry 3-1203 


DETROIT 38, MICH. 
Carman Adams, Inc. 


15760 James Couzens Hy. 


University 3-9100 


HOUSTON 3, TEX 

L. R. Ward Company 
3605 Polk Ave 
Capitol 5-0356 


INDIANAPOLIS 8, IND. 
Couchman-Conant, !nc. 
1400 N. Illinois St. 
Station A, P.O. Box 88023 
Melrose 5-5313 


KANSAS CITY 6, MO. 
Fraser D. Moore Co. 
106 E. 14th St. 
Victor 2-3306 


LOS ANGELES 15, CAL: 
Montgomery Brothers 
1053 S. Olive St. 
Richmond 7-9401 


MIDDLETOWN, CONN. 
Dittman and Greer, Inc. 
33 Pleasant St. 
Diamond 6-9606 


MILWAUKEE 3, WIS. 
Gordon Hatch Co., Inc. 
531 W. Wisconsin Ave. 
Broadway 1-3021 


MINNEAPOLIS 4, MINN: 
Volco Company 

831 S. Sixth St. 

Federal 6-3373 


NASHVILLE 4, TENN. 

H. R. Miles and Associates 
2500-B Franklin Rd. 
Cypress 2-7016 


NEW YORK CITY, N. Y. 
See “Bloomfield, N. J." 


OMAHA 2, NEB. 
Midwest Equipment Co. 
1614 Izard St. 

Atlantic 7600 


PHILADELPHIA, PA. 
See “Bala-Cynwyd, Pa.” 


PITTSBURGH 6, PA. 
Woessner-McKnight Co. 
1310 ‘> Building 
115 S. one Ave. 
Emerson 1-2900 


PORTLAND 9, ORE. 
Montgomery Brothers 
1632 N.W. | Pte St 
Capito! 3-4197 


RICHMOND 26, VA. 
0. M. Thompsor 
Westhampton Station 
P. 0. Box 8762 
Atlantic 8-8758 


ROCHESTER 4, N. Y. 
Niagara Electric Sales Co, 
133 Clinton Ave. S. 
Hamilton 6-2070 


ST. LOUIS 1, MO. 
C. B. Fall Company 
317 N. 11th St. 
Suite 1001 
Chestnut 1-2433 


SAN FRANCISCO 3, CALIF, 
Montgomery Brothers 
1122 Howard St. 
Underhill 1-3527 


SEATTLE 4, WASH 
Montgomery Brothers 
911 Western Ave. 
Main 4-7297 


SYRACUSE 6, N. Y. 
R. P. Smith Co., Inc. 
2507 James St. 
Howard 3-2748 


WICHITA 2, KAN. 
Fraser D. Moore Co. 
Room 211 Derby Building 
352 N. Broadway 
Amherst 2-5647 


EXPORT DEPARTMENT 
1010 Schaff Building 
Philadelphia 2, Pa. 
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The Polaris-carrying Sub—Tribute to Design Ingenuity 


© First submarine of its kind in the world, its hull is an extended ver- 
sion of a partially constructed sub when the Polaris program received 
the go-ahead sign. 


The first Polaris mis 
sile-carrying submarine is rapidly tak 
ing shape at the Electric Boat Div of 
General Dynamics Corp here. It will 
be launched this spring, and is sched- 
uled to be operational in early 1960. 
Its name, decided upon recently, will 
be the George Washington. A com 
panion, the Patrick Henry, also will be 
built 


lheodore 


Groton, CONN 


while three others, the 
Roosevelt, the Abraham 
Lincoln, and the Robert E. Lee will be 
built elsewhere. Four more are author- 


here, 





Torpedoed by Tape 

“Sorry, but you can’t give the 
length and displacement of the 
sub,” the Navy man from Wash- 
ington said. “But we printed that 
information about a year ago,” 
(PE Feb 24, ’58 p 28) we protested. 
“Sorry, but that information is still 
classified,” he said. 

Two months ago this story 
started on its merry way through 
Washington to be checked for 
security. 
made: 

1. Polaris Missile Management 
Center. Rear Adm. F. Raborm, 
director 

2. CHINFO (Chief of Naval 
Information) Security Review 

3. OP 51 Navy's Guided Missile 
branch of the Chief of Naval Opera- 
tions 

4. OP 31 Navy’s Undersea War- 
fare Div. 

5. Navy’s Bureau of Ships 

6. Back to CHINFO 

7. Department of Defense Secur- 
ity Review 

8. State Department 

9. Back to the Dept of Defense 
Security Review 

10. William Holaday, Advisor 
for missile and rockets to Sec of 
Defense McElroy 

11. Back to Dept of Defense 
Security Review 

12. Murray Snyder, Asst Sec of 
Defense for Public Affairs 


Here are the stops it 





ized, but contracts as yet have not 
been announced. Each sub will carry 
a crew of 100. . 

All these subs will have the 
shark-shape hull deemed optimum fot 
undersea boats. One sub, the Skip 
jack, with this hull shape (next page) 
was launched last May and is being 
outfitted here. Design of the Skipjack 
leads to an interesting story about how 


new 


its sister ship was transformed into 
the George Washington—a story ex 
plaining why we are so far ahead in 
construction of a pioneering missile 
launching sub that was only authorized 
one year ago last month 

At that time the Skipjack’s 
the Scorpion, was under construction 
here. When it was decided to build a 
Polaris-carrier, the Scorpion project 
was abruptly suspended. On the design 
board the Scorpion was cut in half, 
extended, and a 1 30-ft section dropped 
in to carry launching tubes for 16 mis 


sister 


siles and the necessary fire control and 
special air-ejection system. An edu 
Navy 
just confirmed the 16 launching tubes, 
but will not confirm that 16 missiles 


will be carried 


cated guess for some time, the 


\ misunderstanding at 
a recent Congressional hearing down 
graded the Polaris’ range to 800 miles 
The Navy this and that 
the range is over 1200, with the ulti 
mate range of 1500 miles expected 

I'here were no other major changes 
in design. 


denies SaVS 


The same-type engine and 
nuclear reactor used in the Skipjack 
are going into the George Wash 
ington. Because of her added 
weight, it is expected the 
Washington will be slower 

than Shipjack, whose an 

nounced underwater 
speed is in excess of 20 
knots. Length and 
displacement of the 
Washington still is 
officially classified 

But PE, Feb 24, 

"58 p 28 carried 

that 

these figures were 

380 ft and 5400 


the report 
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tons respectively. The Skipjack meas 
ures 252 ft and displaces 2830 tons 
Ihese figures contrast with the Triton 
world’s largest submarine, measuring 
445 ft and displacing 5650 tons. Of 
conventional hull shape, the Triton 


has two water-cooled reactors for 
propulsion instead of the one to be 
used on Polaris subs. The Triton will 
be used primarily for radar picket duty 
on the early warning line 

Navy men argue about the number 


of propellers a submarine should have 


FBM sub taking shape . 

on the ways at Electric Boat. Photo shows 
stage of construction last April. Superim- 
posed sketch shows shape sub has now as- 
sumed. Missiles will be stacked behind the 
Sail (formerly the coning tower) as shown 
in Navy artist rendering (next page). The 
Like the 
Skipjack, diving planes, formerly located 
on the bow, are now on the sail for better 
maneuverability. Thickness of the hull plat- 
ing cannot be revealed 


Sail is not a watertight structure 
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Hydro- 
one propeller is 
best for Skipjack-shaped hull. From 
the reliability or safety standpoint, two 
propellers are better than one. For 


Some say two; others say one 
dynamically, only 


the same horsepower, a 2-prop sub 


will be slightly slower than a single 
propeller version. 


FIRING THE POLARIS 


launch 
ing mechanism have been shrouded in 
secrecy (PE—Mar 10, ’58, p44 Chis 
known: the missile will be 
air-ejected from the sub so that it will 
A timer 
will ignite the solid propellant to send 


Many details of the missile 


much is 
clear the surface of the water. 


the 30 ft long, 5 ft dia. missile on its 
1500-mil (PE—Dec. 22, °58, 
p. 23). 

lo take advantage of its skulking 
ability, the Washington will undoubt 


edly fire many of its missiles from the 


trip. 


depths. However, there is a maximum 
depth (not revealed) which is in di 
rect relation to the “push” that can be 
given the missile if it is to pop free of 
the water Already, test 
shots (again, depth revealed 
have dummy 150 ft 
water, with tests to greater 


underwater 
not 
sent a 
the 
heights still to come 


missile 


above 


What is not known is the distance 
the water to which the missile 
off. 
But according to some reports, no set 


above 


must be ejected before it fires 
distance above the water is required, 
and the 
while it is in the water 
is that 


tremendous 


missile could even be fired 
A safe 
inadvisable, 
shock would be 
created producing the effect of a hugs 
When the missile is 
fired underwater, the danger of such 
a shock wave would be too great. 


. 
guc SS 
this is since a 


wave 


depth charge 


Missile-firing air pressures comes 


—— 


from the sub’s compressed-air system, 
which is 4500 psi . although the 
Navy will not say that this necessarily 
is the firing pressure. One air com- 
presso1 has been added to the sub’s 
system to handle missile launching. 
Electric Boat engineers say the air 
the can 


compared to the catapult system on 


ejection system on sub be 
aircraft carriers, with air replacing the 
steam normally used on the carricr 
In fact, some of the components used 
have been modified from the catapult 
system. The quick opening of a 9 
automatically 


controlled from the missile fire 


or 10-in. air valve is 
con 
trol headquarters, but actually all that 
is required is to maintain the required 
air pressure under the missile 

Only on the surface can the missile 
be fired while the sub is underway. 
Below surface, the sub must be motion- 
less. A gyro spin stabilizer is used to 
the altitude the 


This is an old principle that 


maintain sub’s on 
surface. 
has not been used to any great degree 
at sea, according to Electric Boat, 
Italian liner, 
pilot boat. It is a big, expensive piece 
of machinery, but effective, the com 
pany says. What this device will do is 


cut the ship’s rolling to within +5 


except on one and a 


in a state 5 sea (12-ft-high waves 

It has been reported (PE Dec 22, 
'58, p. 23-24) that a plastic diaphragm 
directly above the missile keeps the 


Look-alikes .. . 

The USS Skipjack (left), launched in 
May 1958, was first of a new class of sub 
built with shark-shape hull. With diving 
planes moved up from bow of the sub to 
the Sail, and a single propeller, the Skip- 
jack’s shape is not too unlike that of the 
Navy’s first sub, the 54-ft-long USS Hol- 
land (right), which was launched in May 
1897. The Holland had one torpedo tube, 
a pneumatic dynamite gun, a surface 
speed of 8 knots and submerged speed of 
5 knots. The Skipjack’s submerged speed 
20 knots. 


Nautilus has conventional hull shape 


has been announced as over 


Interior of the Polaris sub . 

is shown in this cutaway view. Area indi- 
cated for missile storage will accommodate 
16 launching tubes. Sub’s anchor is mush- 
room shape built into the bow of the hull 


missile dry after the firing tube cover 
Air 
the missile cylinder equalizes the out 
I'he 
fired through the diaphragm. It’s ob 
vious, then, that upon firing, there is 


has been removed. pressure in 


side water pressure. missile 


an immediate gain in weight when 
tons of the 
The same effect actually 


several water rush into 
empty tube. 
takes place with the firing of a con 
ventional torpedo, only on a smaller 
scale. It is expected that the weight 
increase encountred in a missile firing 
would cause a fluctuation in sub depth. 
How to the ballasting to 


rapidly jettison an amount of wate! 


arrange 


equal to that gained when the missil 
has been fired posed a design problem, 
the answer to which is still classified 
Another problem: design a system to 
fluctuation in that 
might interfere with missile firing rate 

(he fire control station aboard the 
will 


prevent depth 


sub arm and fire the missiles 


l'arget location and other data will be 
fed to the 


in “umbilical” cord system 


various missiles through 
There is 
the 


operation by the fire control 


sub’s 
officer 


no actual “take-over” of 


* ots 7, 


+ 
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NO BEARING ADJUSTMENT 


when you locate heavy shafts with 


Every design engineer is familiar, of course, with the 
unequalled ability of cylindrical roller bearings to carry 
heavy radial loads. Many do not realize, however, that 
properly built cylindrical bearings with shouldered races 
will also take thrust and locate heavy shafts dependably. 


With today’s trend to higher horsepowers and larger shafts, 
which in turn require heavier bearings, the adjustments 
necessary when installing angular contact bearings become 


LOCATION ——— 


In most applications axial shaft location is accomplished by 
two opposing shouldered-race bearings, each restraining shaft 
movement in one direction. Depending on individual conditions, 
the designer has a choice of HYATT Hy-Roll types R-YS, 
BU-L or R-WB. Type BU-L has conclusively proved its shaft- 
locating dependability in applications such as engine crank- 
shafts (Fig. 1). Type R-YS gives excellent service in final drive 
pinions (Fig. 2) and similar applications. All three types are 
normally mounted in opposing pairs, with sufficient end clear- 
ance provided in the assembly to prevent binding in operation. 


TWO-DIRECTION AXIAL 


Where the application indicates the use of only one bearing to 
locate a moving part axially in both directions. the designer may 
choose from HYATT Hy-Roll Types JRN-WB, BU-LNJ or 
PRR-WB. Type JR N-WB, for instance, has proved extremely 
successful in applications such as automobile rear axles (Fig. 3), 
and heavy duty truck transmission output shafts (Fig. 4). These 
types offer two basic advantages: (1) They provide the high 
load-carrying capacity of cylindrical bearings combined with 
two-way location. (2) They permit a completely non-adjustable 
fit and eliminate the necessity for shims, washers and locking nuts. 


ee rt, ee 
NO BEARINGS CARRY RADIAL LOADS LIKE CYLINDRICAL 








PROBLEMS 


 ' | shouldered-race cylindrical bearings 
i. 


more and more of a problem. Gear boxes, transmissions, 
bull pinions, final drive sprockets and pinions in heavy- 
duty applications such as off-the-road machinery are 
typical examples. 


More and more designers are finding shouldered-race 
HYATT Hy-Rolls the ideal solution in such cases. They 
require no adjustment whatever and a variety of types are 
available to locate shafts in either one or two directions. 



































BEARINGS... AND NOBODY KNOWS THEM LIKE HYATT 
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YOU CAN DEPEND 
ON THE ADVICE OF 
YOUR Miwawr 
SALES 
ENGINEER 





...and the bearings he recommends! 


4 Proper distribution of load within 


DE s i G N E D the bearing is an important design 


factor which lengthens bearing life. 
HYATT pioneered the cylindrical roller bearing two-thirds 
of a century ago, and today HYATT engineers draw on this 
unequalled fund of accumulated “know-how” to design 
superior performance into every HYATT Hy-Roll Bearing. 


The finest steels must pass rigid 
metallurgical tests before preci- 
“= sion monvfacturing processes begin. 


Quali oe. 
uality oe. 
CONTROLLED Ir = | 


The most modern electronic feed-back control of grinding 
operations, extremely close control of internal diameters 
and clearances, and uncompromising standards of final 
inspection assure longer life for every HYATT Hy-Roll. 





Remember these BU/LT-/N Miwarr Benefits: 


@ Higher radial load-carrying capacity, size for size @ Minimum space requirements 
@ Omitted races are optional @ Shaft location without sacrificing capacity 


@ Easier assembly and disassembly @ Heavier press fits simplify retainment 








THE HEAVIER THE LOAD THE MORE YOU NEED... 


THE RECOGNIZED IN CYLINDRICAL BEARINGS 
GENERAL 


mOTORS 


WAT Hiy-ROLL BEARINGS 
FOR MODERA IAN DUSTRY 


HYATT BEARINGS DIVISION ¢ GENERAL MOTORS CORPORATION «+ HARRISON, NEW JERSEY 





THE ENGINEERING WEEK 





during the firing sequence. 

(he navigation system aboard the 
sub will be extremely accurate, for 
any error in the sub’s position will 
mean a target error of that amount. 
The sub uses a SINS navigation sys 
tem (Ship Inertial Navigation System ) 
which is like the guidance system 
used on the Nautilus (which actually 
With 
SINS, the sub can navigate for ex- 
tended periods of time without de- 
pending upon conventional external 
references 


was a missile guidance unit). 


and 
Ihe missile also carries 
a guidance system similar to the SINS 
unit. Both are designed by the Sperry 
Gyroscope Div of Sperry Rand Corp. 


such as radio, radar, 


celestial fixes. 


LIVING ON THE SUBMARINE 


Navy and civilian project officers at 
Boat say that by the 
the Polaris-carrying subs become opera 


Electric time 
tional, oxygen and air-purifying equip 
ment will be available that will permit 
sub crews to stay down indefinitely. 

Limiting factors will be the room 
needed to store enough food for a long 
trip, and ability of crew members to 
tolerate each other in such a confined 
space for extended periods of time. 
New equipment going on the Wash- 
will work on the 


ington electrolysis 


principle to extract oxygen from sea 
The Sea Wolf, which set an 


endurance 


water. 
record by remaining sub 
merged for 60 days, used reserve oxy- 
gen tanks. Work on Air Habitability 
in subs can be translated to the future 
In fact there has been extensive liaison 
with the space flight people also faced 


with these problems 


PARALLEL DEVELOPMENT 


Electric Boat says this first missile 
carrying sub’s interior construction and 
design, particularly in the missile 
launching and control section, is un 
usual in that its design is progressing 
at the same pace as the design of the 
guidance and launching system. With 
dimensions of 


the exterior this area 


ilready set, the requirement now is 
to shoe-horn all the necessary equip 
ment into the space allotted for it. 
Much of the new 
sub was predicated on many assumed 


break 


throughs. While a missile-carrying sub 


design of the 


hoped for engineering 


had been conceived some years ago, 
it was the successful development of a 
good solid rocket propellant that gave 


the program the green light. 


~<— CIRCLE 60 READER SERVICE CARD 


Use Single Nozzle Epoxy Gun 
with Sprayed Fiber Glass 


Cuicaco—A _ single-nozzled spray 
gun (right) designed to make epoxy 
resins more competitive with cheaper 
sprayed polyester resins in the rein 
forced plastics market (PE—Jan. 13, 
"58 p 17-19) was announced at the 
14th Annual Exhibit and Conference 
of the Reinforced Plastics Div of the 
Society of the Plastics Industry, Inc. 

Ihe process was described by A 
Paul Limbach and J. J. Madden of 
Union Carbide Plastic Co’s Develop 
ment Laboratories. They made it 
plain that epoxy makers are counting 
on the new process to boost epoxy in 
the pleasure boat market, now domi 
nated entirely by 
resins. ‘The pleasure boat market cut 
rently is the chief outlet for rein 
forced plastics 


almost polyester 


and is gaining ground. 
and Madden that 
while epoxy resins have good adhesive 


Limbach said 
qualities, chemical resistance, fatigue 
strength and the ability to cure at 
room temperatures, their development 
has been held back by the fact that 
they are more expensive than polyester 
resins (62¢ per lb for epoxy, 33¢ for 
polyester). Alsu, to obtain reasonably 
short periods of cure, epoxy systems 
have to be mixed which have short 
pot lives. 

Describing a commercial process for 
epoxy boats which eliminated some of 
these problems, Limbach and Madden 
pointed out a new epoxy spray gun, 
developed and marketed by A. Gus 
mer, Inc, Woodbridge, NJ, now used 
by Northwest Mfg Co, Iron River, 
Mich, to manufacture 124 ft sport 
boats of epoxy resin and glass fiber 
They said the 80-Ib boat had 
made competitive with other plastic 
boats as a result of the Gusmer gun 

In addition, to replacing polyester 


been 


with epoxy resin, according to Gus 
mer, the development differs from the 
Rand 


(see 


Development process 
back that 
the Gusmer gun climinates bulk mix 
ing by 


Corp 
above reference) in 
allowing continuous mixing 
into the 
gun through electrically-heated hoses 
and blended 
in a mixing chamber within the gun 

in the Rand gun, blending occurs 


Resin and hardener are fed 


under centrifugal force 


after catalyst and accelerator ar 


sprayed from gun—tresin and hardener 
are then atomized in the process of 
ejection under 300 psi pressure. As 
compressed air is not used, toxicity 
hazard is reduced. 

Limbach and Madden said systems 
which cure in as little as 30 sec can 
be used, and by combining the epoxy 
gun with a glass fiber cutter—similar 
to that used in the Rand gun—made 
by I. G. Brenner Co, Northwest Mfg 
Co, able to build its 
spraying the plastic resin and the rein 


forcing matcrial onto the mold in a 


was boats by 


simultaneous operation 


Soviet Educators Report 
on 3-Week Visit Here 


New 
educators spent three weeks visiting 
§ US 
inspect academic and R & D facilities 
American Society of 
ind our State 
During a recent 90-min 
here, thei 
spokesman, Prof Panteleimon Leb« 
dov, machine building chief of USSR 
High Technical Schools, offered the 
reachhons 

1. Soviet 


uate engineers better prepares student 


Yorx—tl'ive Sovict engineering 


universities and institutes to 
is guests of the 
Engineering Education 
Department 


ute press conference 


education of undergrad 


for specific field of activity in indus 
try. There are 250 engineering stud 
categories as compared to US’s 20 

2. US school 


graduate programs 


27 








Get more © 
for your money 
...- specify S 
moldings by 


MOLDED ©@® 
FIBER GLASS 


Because: 





. The MOLDED FIBER GLASS Com- 
pany offers you years and years 
of experience in designing, for- 
mulating and molding fiberglass 
reinforced plastic products .. . 
large and small . .. for thou- 
sands of different uses. There's no 
substitute for experience like that! 


— 


. MOLDED FIBER GLASS offers you 
the latest developments in ma- 
terials and processes, thanks to 
the modern, fully-staffed Molded 
Fiber Glass Research Laboratory. 


= 


3. The MOLDED FIBER GLASS Com- 
pany offers you large production 
capacity: 20 modern hydraulic 
presses ranging in size up to 61” 
x 50” x 50” stroke x 86” day- 
light; 8 preform machines. 


4. MOLDED FIBER GLASS personnel, 
from top management down, take 
a sincere interest in your product 
. . « give full attention to all 
details of its production. . . 
maintain a constant check on its 
quality. 

A conference with MOLDED FIBER 
GLASS engineers does not obli- 
gate you in any way. Why not call 
today? Free literature available. 


»REATES?S 
RZYy, 
*tintoncep \—7 PLA 


4423 Benefit Avenue, Ashtabula, Ohio 





seem to provide broader base for 
eventual catry in fields of R & D. 
USSR’s program is too narrow but 
they’re taking steps to remedy it. 

3. US education gives the student 
greater range in basic R & D, USSR 
has edge in applied R & D. 

There is a shortage of engineers 
in Russia, particularly in electronic 
and computer technology. 

5. Soviet engineer student chooses 
from 10 broad engineering fields for 
the first 2 years of study—then must 
which is irrevocable 
for him—from amongst the 250 cate 


make a choice 


gories. 
6. Soviet student carries a heavict 
workload than his US counterpart 
a) In USSR, 
graduate puts in equivalent of 6 years 
study for 


engineering under 
a degree, including 4-year 
18-month on-the-job 
period when he also studies nights 


credit for an 


b) Soviet student puts in longer 
work week—about 30% more—in class 
room than the US student during first 
2 years. After that, work weeks are 
about the same. US and USSR 
semester arc approximately the same 
length 

Soviet 
more often than not serve additionally 
as consultants to industry and _ are 


engineering professors 


compensated in proportion to their 
contribution, 

8. In US, 
organize courses to suit needs of fu 
ture. In USSR, studies are attuned to 
immediate needs of industry and min 


professors are freer to 


istrics 


See Engineers Solving 
Space Medical Tests 


RanpoLtpn AFB Texas 
advances will probably make it pos 


-Engineering 


sible for a man of average physical en 
durance to get into space, Dr. Fritz 
Haber, 
gathering here to commemorate the 
10th anniversary of the Dept. of Space 
Medicine. At present, medical special 
accumulating data on body 


Lycoming Div., Avco, told a 


ists are 
tolerances and setting standards for 
selecting the unique man capable of 
such a trip. But, Dr. Haber predicted, 
someone in his audience would make 
the trip without meeting these severe 
standards. 

Just what the engineering advances 
will be, he said, is impossible to pre 
dict. But he foresees the possibility 
of reducing rocket accelerations by in 
creasing exhaust velocity to the point 
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where the average man can withstand 
the G forces. 

At present, he noted, rocket weight 
on launching pads is mostly fuel. As 
fuel burns during flight, rocket weight 
decreases and the remaining fuel ac 
celerates the lighter vehicle at a con- 
tinuously faster rate. By burnout, a 
hypothetical single stage 150-ton 
rocket would be accelerating at 30 g’s 
Staging complicates reliability but will 
keep acceleration at the threshold of 
human tolerance in initial manned 
space flights. 

Possibly, application of mugneto 
effects will make it 
possible for engineers to increase ex 


hydrodynamic 


haust velocity and reduce fuel require 
ments substantially, In magneto-hy 
drodynamic effects, gasses at very high 
temperatures ionize and become elec 
trical conductors. Magnetic forces can 
then be used to accelerate the gasses 


US Engineer Student 
Enrollments Decline 


Princeton, NJ 


ican engineering schools is on the de 


Enrollment in Amer 


cline. Only recently Princeton Uni 
versity, noting the fall-off in engineet 
ing enrollees, dropped its limitations 
on the number of students entering 
this field; will seek instead to boost 
such enrollments to 20% of the stu 
dent body. 

According to the American Society 
for Engineering Education, the 153 
accredited engineering colleges in the 
US had 2.9% fewer students in the 
fall of ’58 than in the fall of °57. Also, 
the freshman class which entered in 
the fall of 58 was 11.6% 
the incoming engineer frosh in °57 


smaller than 
Figures, obtained from an annual 
survey conducted by ASEE in coop 
eration with the US Office of Educa 
tion, showed that engineering studies 
7% of all US college 
students as compared with 8.5% in 
57. Enrollment of 2nd-year students 
is down 6%, and 3rd-year down 4% 


are now less than 


from the previous year. However, in 
the 4th and 5th-year levels, 


ments this year equal last year 


enroll 


Graduate study in engineering con 
tinues to increase sharply, and enroll 
ment is now at record levels, accord 
ing to the ASEE Office of Education 
This fall 27,456 students were 
enrolled in master’s degree programs, 
an increase of 14.7 
4,762—up 14.3%—were studying for 
doctor’s degrees. 


figures. 


over 1957; and 
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Western Electric reports... 


Du Pont MYLAR* cuts capacitor costs 


PROBLEM: Western Electric was search- 
ing for a dielectric material which, when 
used in film-foil construction, would 
lower manufacturing costs. 


SOLUTION: Du Pont “Mylar’’* polyester 
film. According to Western Electric, the 
moisture resistance of “‘Mylar’’ mini- 
mized the need for costly encapsulation; 
high dielectric and physical strength in 
thin gauges helped reduce over-all size; 


capacitance stability under normal volt- 
age stress maintains long life. 


RESULTS: Capacitors insulated with 
**Mylar’’ provide excellent performance 
for selected types of equipment pro- 
duced by Western Electric. These new 
capacitors achieve high reliability and 
long life. Materials savings heve been 
realized through reductions in size and 
use of less costly encapsulation. 


PROPERTIES OF “MYLAR” 


“Mylar” offers a unique combi- 
nation of properties that may help 
you improve performance and 
lower costs of your product. Here 
are two of the many important 
properties for evaluation. 


HIGH DIELECTRIC STRENGTH: Aver 
age of 4,000 volts per mil average 
power factor of 0.003 at 60 cycles 


SUPERIOR CHEMICAL RESISTANCE: 
Unaffected by oils, grease, most acids 
and alkalis, moisture and solvents 


HOW CAN “MYLAR” HELP YOU? Whether 
your product uses miniaturized capaci 
tors or heavy-duty cables, it will pay 
you to investigate the performance bene- 
fits of “‘Mylar’’. . . and products made 
with “Mylar’’. Component makers find 
this tough, thin polyester film will often 
cost less on an area basis than present 
insulating materials. For more detailed 
information, send in the coupon, 


Visit the Du Pont Film Department Exhibit at the |. R. E. Show—Booth 44237-4238 


RE6. us. pat Off 


BETTER THINGS FOR BETTER UVING. 


DU PONT 


MYLAR 


POLYESTER FILM 


. . THROUGH CHEMISTRY 


E. I. du Pont de Nemours & Co 


Film Dept., Room P-2, Nemours Bidg., Wilmington 98, Del 


Please send booklet listing properties, applications 
and types of “Mylar” polyester film available 


Application __ 
Name 
Company __ 
Address 
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ONE MANENGINEERINGFIRM 


Specialized consultants aren't thirsty for expense 


accounts or fringe benefits, and sermons on teamwork leave them 


cold. But, they say, advantages of going it alone far outweigh 


disadvantages 


C Jj LYNCH 


Assistant Editor 


“There's a race of men that don’t fit in,” wrote Robert 
W. Service, the frontier poet and backroom ballader. And 
among engineers, independent consultants perhaps belong 
a little average 
in talent. ‘Their motives are different . . . their attitude is 
different . . . their goals are different. In these times when 
most other engineers seek the security and stability of a 
team- 


to this breed. It’s more than being above 


large corporation, these rebels dodge group creativity, 
oriented business, and a slot in the 
hey prefer a basement-size engineering department, indc 
pendence and the risks of private enterprise. 


organization chart 


30 


if you've got what it takes. 


“I’m a kind of maverick,” 
away from his workbench and clasps his hands behind his 
liead. “I don’t work a 9-to-5 day, and of course don’t get 
that regular pay-check at the end of the month. My fringe 
benefit is the satisfaction of doing the work I want to do, 
It’s flattering to think there are 
companies who will pay me so I can live this way. Some 
people won't like it. But to me it’s exciting—I never know 
who will call me next or what his problem will be.” 

I'he consultant idea, 
Large consulting firms have been 


says one as he tips his chair 


the way I want to do it. 


is not a novelty in engi- 
a long 


of course, 


necring. around 
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time These are the corporations that supply engineer 
ing talent to build bridges and vehicular tunnels, install 
powerplants and hydro-electric projects. These are consult 
ants in the classical sense—as familiar to the public as they 


ire to the engineering profession 


The engineer’s engineer 

But in this age kind of 
g ft mecrs He is the 
who through publicity in engineering journals and societ 


nsulting 


of specialties 1 new 


engineer is beginnin independent 


meetings, has icquired 1 reputation as an expert in a narrow 
field of engineering—and has capitalized on it. He mar 
rent a room in an office building or hx 
his own home; he 


mav operate out of 


. , 
may make considerable mone Ol 


he may starve 
Independent consultants can be grouped broad 
those to 


1 part-time job—perhaps a natural 


two classes. There are whom consulting is 

ippendage to 

$ university professor Chev don’t 

hood—it’s ind often challenging 
n't subject to the flu 

ind demand 

in the 

tv _ 


is an 
is the 


1¢ president, vice-president, sales manager, 


simp! 
of additional in 
their salaried main 
market 

His sol 


can sell. In 


ing whim of suppl 


hedg« FAll freelance 


Th tl 


ist Varlations 
ntreprencul 
source of incom« consultant service he 
his firm he is tl 


engineering staff, bookkeeper and shipping clerk 


Sheer engineering competence ... plus 


Versatility, and freedom from 
the attributes that d 


But what other qualitic 


onfining procedure 
tinguish him from his fellow engi 
Engineering 


nee! needed? 


competence, of course, is basi lo the independent con 
sultant this means experience, vears of it, and 
in his established field. For this re vounget! 
1 harder time of it than the older, better established 


But a I mal 1 special tr 


1 reputation 
ison engineers 
have 
engineer uning is om t 


the new, fast-growing mmand respect to 
Salesmanship appeat he second most desirable 
quality. “The ability to s tomer and keep him sold 
difference i her th will 
Then he “Tt is 
also the quality most likely to be lacking in an engineer.” 
traits—versatilitv, engineering ability in a chosen 
specialty and sales ability that flows from a kind of infec 


tious 


makes the consultant 


tomorrow,” a gear expert explain idds 


‘T he M 


enthusiasm—are perhaps the only qualities found 
individualists 
make 
As might be expected from 
1 group unfettered by red tape and controls of a larger 
organization, they find the pattern that suits them best 
and bet their brains and bank ac that 


they offer will be marketable 


n common among thes¢ 
work habits, even the 
clients, varv from man to man 


Their specialties 


wavs they money or contact 


count the services 


PRODUCT ENGINEERING * February 23, 1959 


Easy does it 


Putting vourself 
lo hang ut 
nock on 


the most certain 


] } 
OOKS 
] 

. 


door man 
lullest path to bankrupte 
ou could choose.” vertisi is not much ther 
from the thics). Most independ 


don't b CI mselves in the vellow 


1 


vour candidly is probably 
ind 
good 
sic matter 


even 


Usually ar g I into the con 
lowh 


Wa Tn 


ilting 
ntalh Ihe 
through a friend or bu ss acquaintance and 
1 part-tim basi 
the middle of the ond pat 


that on the 


ind cautioush ilmost 


done on a omewhere during 
feeling 


ippli 


strengt 
ition of his spt 
im full-time 
t two v« 
ot 
After he b 


robablv want t 


upp rt 


But 1 Te ve tried 


ontacting new mav cd 


ious emplovers, vendors on 4 pre 


his job. Friends, prev 
Ringin 
related to h 
Fortified with 
rapbook of published paper dl of hi 


job, and engineering societ re all good 
doorbells of 


Ou°rce 
compan! tha product 


inother | 


specialty is common technique 
patent 
hopes to gt lac ) | } hed consultant 
1 pri 
end reprints of their by-lined at 
list of ntial client 
gambit. He scans 
to hire full-time emplove 


? 
then sells th 


when blem in his specialty aris ndepend 


pot On 


empl ment 


ompans 
Keeping that wolf from the door 
Most well-established one-man con 


least one or two stead them on 


A research ph t for exami is on ret 


’ 
ting frm 


clients wh 


+) 


orpora 


. erhap onc 
1 vear at most of hi 
his laborat 


TOCSC irch whi h may or 


twice time a 


home, in doing undirected 
mething proht 
ible for his two client work for other com 
“Well,” he ‘ "7" don’t 
that opportunity, but I don’t in 
can keep busy just working for the 
Another 
noncompeting compan 
His office in the 
ittractive 


panies too? deny m 


metallurgist 

which he visits once or twice a 
basement of hi located 
He’s been an independent con 


man i 


month home 


in an suburb 





ONE MAN ENGINEERING FIRM (Continued 


ultant 12 vears. In his spare time he teaches, writes books 
ind technical papers. He works hard: lives comfortably 

Why does a company hire an independent consultant? 
lirst, and most common reason: a small company requires 
specialized knowledge to supplement its engineering effort 
but can't afford to hire a specialist full-time. Even larg 
companies, with many such specialists already on the staff 
often need an outsider with recognized competence. The 
consultant offers availability, a fresh viewpoint and sheet 
engineering competence derived from years of experienc: 
with many wide-ranging problems in a narrow specialty 

he other common reason: extra help when the engi 
neering department is overloaded. Most consultants 
prefer to avoid this type of work—it’s too confining, too 
much of the routine they were trying to avoid when the 
launched into private practice. But for the emplover, 
they are a good buy in such situations. They involve no 
overhead, no fringe benefits, and are not a permanent 
iddition to the payroll to be carried when the need 1s gone 
On an hourly-wage basis they are most expensive, but 
this is not a fair comparison—the full-time staff engineer 
costs more than twice his base pay in overhead 


Baggy pants no liability 


When called in on a job, consultants may be put t 
work several wavs. ‘Those who make regular visits on a 
retainer usually spend a day talking with the men in charg 
of various projects. The job of these consultants is to 
keep efforts on the nght track, point in new directions and 
assure management that money is not being drained awa\ 
on projects with little merit. Sometimes they are given 
in office for the day and are visited by people bringing 
technical problems. “It’s a rewarding experience,” says 
1 servo-systems expert. “Maybe you were up nearly all 
night on a previous job. You have a two-day growth of 
beard, your pants are baggy, shirt open at the neck, but 
they don’t care—you’re an expert. They literally line up 
outside the door. Vice-presidents run to buy vour coffee 
hey pick your brains, you tell them what you know and 


] 


they are apparently grateful. At least ther t 


continue 
pay you to come back.” 

Another common arrangement is to get called in on a 
particular problem. It may be to design a small gearbox 
tor a particularly ticklish application. In such cases, the 
consultant usually gets an exploratory contract—this gives 
him a chance to make some preliminary calculations and 
estimate what the bill will be. “Performance is what the 
consultants stress. “They want that 
gearbox and they want it within a specified period of 


company wants,” 


time. They don’t care where you get the information 
books, manufacturer's data, other consultants—it doesn’t 
matter. Performance is what they want and what they pay 
for.” 

Because many clients like to get a production prototype 
on completion of the job, some men find it convenient 
to maintain a small machine shop and testing laboratory 
And those who have invented a specialized device with a 


32 


limited market may also have a small production shop 
In some cases. the consulting service functions mostlv as a 
sales gimmick. If the application calls for it, he may recom 
mend his patented device and offer to custom-t lilor it t 
the job 

Writing articles for trade publications and technical 
But the con 


sultants do it—mostly to maintain status in the field 


journals is not a very fat source of income 


Or, in some cases, the consultant will write an 
relating to some specialized work he has done for 
pany. The article is then published under compam 
pices, for company publicity; the consultant collect 


standard author's fee plus a handsome bonus 


Growing pains for private enterprise 


lhe independents are first to admit that the 
working in utopia. It requires an unusual kind 
sonality to get into the business and make it pay, the 
Here are some of the things established consultants 
when questioned about tors thev underestimated 
takes thev made earlv in the game 
e It takes time to get established. There will b 
of rough sledding the first couple of vears. It’s best t 
have some money saved up, or some source of independent 
income to carry vou through the slack months 
e Don’t forget that expenses are your own. If 
i trip to a society meeting, it comes out of 
pocket. And there will be no group insuranc 
provision for sick leave eitl 


e A one-man firm has difficulty getting catalogs, 


ICT 
literature, trade magazines. A time-clock man 
get such things through the regular channel 


e Don’t spend so much time on one project that 


lose touch with what the rest of industry is doing. The 


facts a consultant gleans from a wide variety of 
ire his stock in trade. 
e There are times when you won't get the 

faction of finishing a job vou’ve started. If 

mendations are modified or misinterpreted aftet 

tion has passed out of your control—you ar 

invwa\ 

@ Don’t undercharge for r servic 

ire greater than they appear at first glance and your work 
load has cyclical fluctuations. You are a specialist and you 
should charge accordingly. Fees for consultants var 

ire of course, tied to the general economic picture. A daily 
charge of $150-200 is about average at present 

@ Don't overestimate the potential market. One of the 
first things a company cuts when it begins to get economy 
minded is service of this type. During periods of economic 
stress, the company may want to continue the relationship 
on a minimum basis but this is not very satisfactory. The 
consultant may not mind starting on a minimum basis—thi 
is customary. But he anticipates the company will want 
more of his time when it gets deeper into projects he has 


suggested. If he is a top-notch man and has done a good 


selling job, he needn’t worry. @ 
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ASCO Close-Differential Relays provide dependable, low-cost 
protection from under and over voltage. 


When a mot ins on low ltage for an extended period of tin 


fire may result. TI can be costly in both down-time and damagé 


You cal prot t your moto with ASCO Close-Differential Relay 
economical, dependable protection even when motor feedback cor 
ordi ary potent al re lays fron detecting change In voltage 
Differential Relay re pond toa 2 Variation In voltage; protec 


low voltage or over voltage conditions occur. 


Because they comb! nsitivity with rugged cor truct 


providing low-cost pro ol n a wide variety of applicatior 


For exan ple, on oil b installations, ASCO Relay help 1 
sions due to und oltag n these installations, when under volt 
ASCO Relays prevent oil build-up in the pit by detecting this | 
tion, and causing oil flow to b t off immediately. Otherwis« 
the oil woul 1ild-up in t t nee the ignition system would 1 
excess oil could suit in an ¢ xple sion when voltage is restored and th 
system fires. 

Find out how the ASCO Close-Differential Relay car protect your equ 


Send for Catalog 57-S4 describing the complete line of ASCO Relay 


Dependable « f l by ASCO is available from re 


in all prince al cities. 


Automatic Switch Co. 


54-G Hanover Road, Florham Park, New Jersey+Frontier 7-4600 


present d distributors 


AUTOMATIC TRANSFER SWITCHES + SOLENOID VALVES + ELECTROMAGNETIC CONTROL 





Dissimilar profiles of front 
and back metal housing 
sections aid ventilation 
through integral vents of 
gas-fired water heater; ab- 
sence of fastenings makes it 
easier to clean. Designed by 
Alberto Rosselli, Milan, for 
Societa Industriale Misura- 
tori. Motorcycle’s engine 
and carburetor has air-duct 
type housing, a reason why 
it suggests Italian racing 
car design. Designed by 
Piero Remor, Rome, for 
Motom Italiana, SPA 


APPEARANCE DESIGN 


Tigre’ truck has maximum window area, set 
in curving contours that contrast sharply 
with straight lines prevailing in American 
trucks. By Aermacchi, Varese. The 135-hp, 
4-cyl engine (below) is dominated by heavy 
cylindrical shapes of supercharger-manifold 
assembly. Hydraulic coupling lets driver con- 
nect or disconnect supercharger while behind 
wheel. Officine Meccaniche, Milan. 


g italian industrial design is a post-war development—yet some 
already compare it with the artisanry of the Renaissance. And 
as in that great era of Western art, science and engineering, 
Italy is again establishing influential trends 

Main source of inspiration at first was the US. But the actual 
Italian movement was spearheaded by two native industrialists 
Necchi and Olivetti, makers of sewing and business machines 
used industrial design to woo export markets. Today they 
engage freelance designers and also maintain their own design 
staffs. Even Italy's major department-store chain, Rinascente 
actively supports and encourages industrial design. This com- 
pany’s “Compasso d’Oro” and other awards go annually to 
those individuals and groups—ltalian and foreign—who have 
advanced the profession or introduced outstanding creations 

But it is the rest of Italian industry that will probably most 


influence future development. These manufacturers sell primarily 
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Vacuum cleaner stands on 
end, can be pulled along 


js ; floor on its side, or can be 
Drive is transmitted to port- 


able annular saw’s circular 
blade by tapered wheel 

It is forced against blade by 
roller inside housing. Visi- 
ble rollers and bearings 
minimize wobble. Tightly 
wrapped housing helps keep 
weight down to 13-16 Ib. 
By Seghe Santilli, Campo- 
bosso 


carried—either by hand or 
slung over shoulder. De 
signed by A and P G 
Castiglioni, Milan, for Rem 


in appearance design... 


Adding machine's plastic 
housing tends to match 
hand contours occurring 
when lifting and moving 
Key rows are sloped to fit 
finger lengths and move- 
ments, reducing wrist strain 
Designed by Fabbio Mello, 
Milan, for Elmis, SPA 


Lines of centerless grinder’s 
automatic loading bridge 
and unloading conveyor are 
repeated in base and else 
where, giving machine 
over-all look of unity and 
simplicity. By Giustina, 
Milan 


to the domestic market, facing little foreign competition as yet Olivetti; Marco Zanuso, who does work for Borletti sewing moa 
Also, many firms are still run by the families that own them— _ chines; designer Pinin Farina of the automobile world; Alberte 
often a brake upon the imaginative engineer and designer Rosselli, editor of Italy's industrial design magazine, Stile Industria 
However, the imminent European Common Market and other Gio Ponti, designer of the new Time-Life auditorium in New York 
developing international trade agreements should bring in new Yet despite their accomplishments, Italian designers feel their 
and lively competition—while broadening markets for the do- professional status lags behind that of a number of other Euro 
mestic manufacturers pean countries. Their professional society of 130 members, the 
As elsewhere, capital goods lags behind consumer product ADI (Associazione Disegno Industriale), is only two years old 
industries in applying good design principles. But Italy's industrial- _Italy’s first courses in industrial design began last fall at Milan 
equipment companies are beginning to realize that they, too, must Polytechnic’s School of Architecture 
satisfy demand for good looks and functional organization of Italian designers, engineers and manufacturers agree that 
controls and other machine components. So far, the design staffs their main objective should be a reduction in production costs 
working on heavy machinery are not accorded individual credit achieved through functional simplicity. But their products are 
for their design work mostly designed for a limited market—and without annual 
Among Italian designers who have been winning international changes in style as in the US. Therefore most Italian products are 


recognition are: Marcello Nizzoli, designer for both Necchi and _ still dominated by a formal, traditional design approach. & 
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- EASY T0 
Ta 


This enlarged wiring compartment saves 
hook-up time on the assembly line 
Wiring compartments on G-E motors 
are now roomier and easier to work 
with. An enlarged opening allows 
greater accessibility. A narrower ter 

minal board makes 
—— it easy to bring in 
= leads from conduit 
>. There are no extra 
studs on the board 
to result in “hook 
up confusion.” Eas 
ler, more accurate 
wiring results. How 
much can this extra 
value save you? 


GENERAL @@ ELECTRIC 


JUST ASK YOUR 
36 


SENERAIT 


FAST CONDUIT 


CONNECTION 


Special speed nut permits conduit connection 
from outside; cuts connection time 50% 
Conduit connection is greatly simpli- 
fied by single-thread speed nut welded 
inside the motor shell. This feature 
permits connection of conduit from 

outside the motor 


h- > > 
—— in half the time 


a normally required 
a with conventional 
- t 
j > lock nut. No waste 
» 


of time fumbling 
with a loose nut, no 
possibility of drop 
ping it in the motor 
or on the floor. It’s 


a real time saver! 


GENERAL @@ ELECTRIC 


ELECTRIC 


FAST LEAD 


CONNECTION 


Now plug-in connectors on all terminals 
cut wiring time in half 

For the first time on all single-phase 

Form G motors, General Electric 

offers time-saving quick connectors 

on all external and internal contacts.* 
Wiring time is cut 
in half. (Studs have 
been retained for 
conventional wir- 
ing.) Simply plug in 
the leads. Fast, posi- 
tive connections are 
assured. Try it your- 
self. You'll like this 
new General Elec- 
tric extra value 


* Explosion-proof and a few special motors excepted. 


GENERAL @@ ELECTRIC 
SALES 


ENGINEER 
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General 


S 


LUBRICATION 
AFTER YRS HO ’ 
re 


New permanent instructions and data 
simplify installation and servicing 
Operating data on Form G motors is 
both legible and permanent to help 
you select, install and service without 
guesswork. The nameplate is engraved, 

then paint-filled for 
extra readability 
< Oiling instructions 
are lithographed on 
the terminal box 
cover plate. Lets 
your customers 
know exactly how 
little maintenance is 
required. See this 


extra Vv alue! 


GENERAL G@ ELECTRIC 


Built-in grounding lug permits fast, easy 
grounding to meet UL standards 
Now on Form G motors you get a 
built-in grounding lug that meets UL 
standards for grounded third lead 
when required. With a self-forming 
screw you can make 
ground connections 
quickly, easily and 
inexpensively. This 
feature assures safe, 
permanent grounds 
There’s no chance of 
disconnection dur 
ing maintenance 
Ask ior details on 

this extra value 


GENERAL @@ ELECTRIC 


Electric Form G motors... 


MBLY TIME 


COMPACT, 


LIGHTWEIGHT 


Small, light Form Gs easy to assemble; 
cut handling and shipping costs 

Up to 50 per cent lighter, 40 per cent 

smaller than old-style designs, General 

Electric Form Gs are easier to handle 

faster to install. Compact motor re 
quires less mounting 
space and material 
cuts down “assem 
bly-line fatigue 
caused by heavier 
motors; reduces 
stock space and 
shipping costs. You 
can’t help but save 
with compact, light- 
weight Form Gs! 


24 


GENERAL @ ELECTRIC 


ABOUT THE NEW FORM G “EXTRA VALUE” FEATURES 
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THE QUESTION: 





“How do you Get Information from Foreign Technical Publications?” 











“The real problem .. . 


is one of selection. A vast flow of information—technical, scientific, and 
economic—is available from open sources. It’s easy to criticize people for 
not taking enough advantage of this, but the quantity of literature avail 
ible, both domestic and foreign, is so great that considerable judgment 
must be used to screen and classify it. Otherwise, you’re swamped 
I'he reviewer-translator must key his work to the user’s needs, particularly 
in regard to the degree of specialization, so that he can give the proper 
depth in a report or abstract. People who regard the problem of obtaining 
iccess to information published abroad as one of translation alone are 
oversimplifying. We are not buying just a verbatim § translation—we’re 
buying judgment and ability to evaluate material in terms of its interest 
to us. The flow of information is so great that a person could spend all 
his time trying to keep track, with none left over for evaluation 
We are using the services of several consultants, each usually being 
concerned with a specific area of interest. We ask the consultant to collect 
information in a specified area of science, engineering, physics or economics 
Often, this is done during a trip abroad for work or study 
Personal contact is still one of the most valuable sources of information DR JAMES E LIPP 
Participating in professional society activities, talking to people face-to-face Corporate gin Development 
9 
helps many of us to keep up with recent developments and anticipate future Lockheed Aircraft Corp 
trends. If you've missed something important in your efforts to keep up 
with foreign developments, vou're almost certain to find out about it when 


u start ‘talking shop’ with others in your field.” 


“To keep oneself informed ... 


ibout technical developments on an accurate and up-to-date basis 1 
complicated process. In many large companies it gave rise in recent years to 
1 new corporate function, that of technical-data processing. With technical 
information from foreign sources this process is doubly difficult, mainly 
because of language differences. Our Technical Library subscribes to approxi 
mately 300 foreign technical journals—English, German, French, Spanish, 
Italian and Russian. The library regularly circulates a list of selected titles 
among interested parties. Extracts or complete translations can be secured 
in a reasonable time upon request 
Dow also has foreign sales offices throughout the free world: staffed 
in most instances, with technically trained personnel; and when there is a 
need for additional information or a more thorough investigation of tech 
DR FRANK B SMITH 


nical developments in a specific field of interest we can always call on 
Technical Director 


Dow Chemical international Ltd, SA oul people abroad for assistance 
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VA . 
Since we cover... 


such a broad spectrum in our research activities, our main problem is not 
so much filtering, but assuring a complete awareness of available material 

“Besides the typical American abstracting services, such as Chemical 
Abstracts, and the Journal of Applied Mathematics listings, a relatively 
new service, but one which is becoming extremely important, is the Russian 
abstracting journal, Referativnyi Zhurnal. This is published in Russian, but 
more and more scientists are acquiring at least enough facility to make out 
important headings and figures; it is a good deal longer than typical American 
abstracts. 

“We also subscribe to a large number of foreign publications and much 
of our information comes directly from them. We have a semimonthly 
internal publication which lists tables of contents and tabulated titles of 
articles in English from most of the foreign language publications which 
we receive. When an individual sees an article which he thinks would be 
of interest, he can request a spot translation to corroborate his judgment, 
and then get a complete translation. The library staff has three full-time 
translators, and other members of the staff are multilingual, so about 20 
foreign languages can be translated internally. In addition, there are about 
40 Russian journals now available in full translation. We subscribe to all 
those of interest to us, although they are usually delayed because of the 
translation problem. One often-overlooked source of information which 
should not be overlooked is personal contact, through correspondence and 
visiting delegations of foreign scientists. This avenue avoids the long delay 


inherent in writing up reports, as well as the translation dela 


R A KENNEDY 


Library Systems Supervisor 
Bell Telephone Labs 


“Periodicals and books... 


may be ordered direct from foreign publishers ir librarian (compan 
public) can advise. The New York Public Library, the Library of Congre 


Harvard University and Columbia University are also major subscribers and 


technical and scientific societies will publish abstracts in their journal 


some offer translations. Priv: 


prises Offer abstract and translati 


services. These were described in Propuct ENGINEERING ( D¢ 3°57, p 


and Feb. 10 °58 p. 2¥) 


Ihe US Government servi 


lechnical Services, Department of Commerce, and 


military customers can 


periodicals, is obtainable through 
Hafner Inc, 31 E 10th St, New York 3. 
“We must individually fight in 


We S$] 


sical cK th wh the Ofc 


through the AKC 
Direct foreign material, includin 


ookstore \ specialist in this is Stechert 


lves two fatal diseases mugness and 


vanity, the killers of past great nations. We have built a nation to b 


RICHARD Y MINER 


Technical Staff Assistant to Chief Engineer ’ 
American Bosch Arma Corp Is this ompetition 
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us by the Russians. Is this tl 


translated into English and sent 
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Impact resistanC@—tne image of impact 


can take many forms. To a train-conscious youngster, 
impact might be the crash-coupling of freight cars. 
To the contour miner, impact is a mammoth dipper 
smashing into frozen highwall. To the ordnance man, 
impact is a shell striking armor plate. Whatever the 
image, impact implies one thing—toughness. 

Toughness is the ability to absorb energy—to 
“vive” under a shock load without fracturing. This 
property—toughness—in steel, more than in any 
other material, has been vital to the building of the 
modern world. Steel’s ubiquitous role, however, belies 
the complexity of toughness. Because just as there 
are many kinds of steel, so there are many degrees 
of toughness, and a given steel’s toughness is shaped 
by the admixture of its composition, manufacture 
and fabrication. 

The design engineer, if he is to do his job well, 
must know his toughness in order to select the right 


steel for the job. He must know something of how 
toughness is achieved, because this often can result 


in using less expensive steels. The geometry of a part 
or structure is also important to its toughness, and 





here the designer reigns supreme. 

In steelmaking, toughness and strength are deter- 
mined by composition and manufacturing steps. 
Often, as is the case with USS* ““T-1”’ Constructional 
Alloy Steel, a very high level of strength and tough- 
ness is obtained through selection of alloying ele- 
ments and by proper heat treatment. The steelmaker 
can help you obtain the best combination of strength 
and toughness along with other desirable properties 
like weldability, corrosion resistance, formability and 
wear resistance. He can also recommend post-fabrica- 
tion heat-treating practice where it is required to 
develop mechanical properties or relieve stress in 
fabricated assemblies. 

Clearly, toughness is complex. But for any applica- 
tion, there is one best steel no matter what combina- 
tion of properties you need. You are almost certain 
to find that steel among the great family of USS 
Design Steels: Carbon, High Strength, Alloy and 
Stainless. Our experience is yours for the asking. Write 
United States Steel, 525 William Penn Place, Pitts- 
burgh 30, Pa. You'll find our nearest representative 
in the Yellow Pages listed under United States Steel. 


United States Steel Corporation « American Steel & Wire « Columbla-Geneva Steel + National Tube U it d St t 
Tennessee Coal & Iron « United States Stee! Supply ¢ United States Stee! Export Company ni es Steel 


*TRADE MARK 
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Lower Left—Problem: Design dump cars for tunnel excavations to 
remove rock. Must have high impact resistance, plus corrosion resist- 
ance to withstand alternate wetting and drying. Solution: Build cars 
from USS Cor-Ten®* High Strength Steel. Pay-off: Cars take mini- 
mum maintenance, have been in continual service for six years, and 


are still in excellent condition. 


Lower Middle—Problem: Design a 60 cu. yd. shovel that could 
take the terrific abuse of all-weather overburden removal. Solution: 


Bucket, bail, dipper stick and crowd rack built entirely of welded 











ee 
” =e 


ty eae 





USS “*T-1"'* Steel, a constructional alloy steel having exceptional 
toughness at below zero temperature and which can be field-welded 
and flame-cut. Pay-off: Outstanding performance in 7-day-a-week, 
24-hour-a-day service with minimum maintenance 

Lower Right— Problem: Design a tank to hold the liquid equivalent 
of 10 million cubic feet of oxygen at 300°F. below zero. Solution: 
Tank was designed with impact-resistant austenitic USS Stainless 
Steel. Pay-off: Tank can withstand sudden changes of pressure, tem- 
perature changes and volume at low temperatures that would shatter 
other materials, 








SIGNIFICANT COMPONENTS Qu CN gsi 


2-way control valve. . . 
illows mdependently controlled flow in cither 
both direction Available in standard IPS from 
t to ? in Adaptable to hydraulic or pneumati 
applications in pressures to 5000 psi. Valves are 
temale-threaded to dryseal specifications and ar 
offered in brass, steel, aluminum, stainless and sp 
cial alloys. No internal gaskets, springs or hinged 
parts. Units may be adjusted before, during or 
after installation with screwdriver. Straight- through 
ball valve principle permits sensitive adjustments 
and lessens clogging. Parts are said to be precision 
machined to close tolerances, hand-assembled and 
individually tested. Standard brass valves, availab] 
from stock, range in price from $3.25 to $12 each 
Others are priced higher, i.e. stainless steel, cost 
$15 to $43; delivery, 2 to 3 wk. True-Flo Valve Co 
Inc, 79 Bow St, Everett 49, Mass. 
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Vinyl-coated steel .. . 
titable for both flat and deep drawn parts is said 
vithstand elongation of min without dan 
Liquid vinyl plastisols are cured and bonded t 

teel in a continuous coating proces Avail 

n many textures, it can be embossed with 

ny texture that can be engraved on a printing 
roll and produced in any specified color Applied 
itings from 0.008 to 0.020 in. thick Steel 

re available in 18 through rage in 

24 to 52 in. and lengths from 30 t 


d 


upplied in coil ( > weld 
i fastened in most ways used for fasten 
1. Withstands 160 I mtinuously; 212 | 


2 day l'ypical price for 110-in. vinyl 


drawing quality sheet in quantities of 00 

q ft of a single color would be 35¢ per sq ft o1 

about 24 times price of steel alone. United States 
Steel Corp, 525 William Penn PI, Pittsburgh 30. 
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Clamp-fastener . . . 


assembly is for mounting 


supporting, holding, clamping. Stru 
system consists basically of a mounting angle with tapped holes o1 
sides and mounting holes and a clamp. Latter is available for 

rod or tubing, 4-in. or 4-in. pipe, and for 3-in. BX, fitted with a rubber 
grommet to insulate and protect wires at cable exit Units ar 
equipped with locking teeth which are engaged in a vise-like grip 
when the screw is tightened. Any unit will match with any othe 
with a like unit, to give perpendicular or parallel relationships, or angu 
lar positioning in 10° increments. In standard packages, 10 assemblies 
werage about 84¢ each; 5000 assemblies average about 35 ich 


Versa-Loc Corp, Southern Blvd, Chatham, NJ. 
Circle 13, Reader Service Card 


Push-to-fasten .. . 
device eliminates need for threads, nuts, lockwashers and other 
ing hardware, and provides uniform holding power. Parts ar 
into pla through a punched or drilled hole and a series of 
flutes, extending radially from a plastic stud, deflect exerting o1 
pressure uniformly around entir ircumference of hol Parts al 
and are said to resist loosening in either wood or metal \daptation 
of the design have been used in cable supports and electrical terminal 
Whitso Inc, Dept PEN, 9330 Byron St, Schiller Park, Il. 
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Coating withstands 600 F... 
for short periods and can be used continuously at 500 F. Clear ey 
2-component coating may be applied by dip, brush or spray 
mended thickness for single coat is 7 mils max; multiple coats bu 
thickness. Suitable for coating printed circuit boards, electronic circuits 
id components, metal and ceramics; and can be used in place of 
varnish for dipping or impregnation of coils or motor windings 
Emerson & Cuming Inc, 869 Washington St, Canton, Mass 
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Frankly, 


we’re inthe dark... 


Since we started making glass 
spheres in 1914, they’ve been used 
primarily for reflective paints. You 
see them in use in highway signs 
and in the road stripes that glow in 
the beam of your headlight. Now, 
with increased capacity, we are 
looking for new, different uses 


Can you use glass spheres, abso- 
lutely uniform in size in quality, 
in diameters available from .040” 
to .0025”. They possess unusual 
compressive strength, combined 
with heat resistance, and electrical 
insulating properties. 


They are the most inexpensive 
spherical objects to our knowledge 
We can even make them moisture 
resistant. 


Do any of their properties suggest 
a use to you? Samples and all the 
data we have are yours on 
request 


POTTERS BROS. INC. 


Carlstadt, N. J. 
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| Nitrile silicone rubber. . . 
is resistant to a variety of oils, fuels and 
solvents that cause many other rubbers to 
swell excessively and lose their elastomer 


properties Useful over a temperature 
Offered as a 


family of products with individual grades 


range of —100 to 500 F. 


tailored to meet varying application re 
quirements. First to be available in evalu 
ation quantities is NSR-X5602 for inter 
mittent contact with high-swell fluids oi 

milder fluids 
} 


low modulus 


continuous immersion in 
Ihe 60-durometer, relatively 
stock is suitable for such uses as airframe 
seals, boots, diaphragms and shock mounts 
Can be fabricated by extrusion, molding 
or calendering. General Electric Co, Me- 
chanicville Rd, Waterford, NY. 
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Commutator-gating units .. . 
in all standard IRIG sampling rates and 


high 


level inputs from 0 to 5 v full scale, as 


channel configurations accommodate 


produced by standard signal sources. Pi 
cathode 


among typi al signal 


tentiometers followers and volt 
age references are 
Unit 


cal commutator and gating circuit 


consists of electromechani 


Singk 


sources 


vacuum tube achieves sp 


All other a 


subminiature 
fed high-input impedance 
tive circuits elements are 
disassembled from electri 
by removing eight screws and a conn 
General Devices Inc, PO Box 253, Prince 


ton, NJ. 
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Y2-in full-flow valves... 
are rated 257 cfm at 100 psi Poppet 
pilot single and double solenoid-operated 


control valves are available in standard a 


ind de voltage Housings are aluminum 


istings. Flow is through hollow, radially 
steel plunger and out 
Pilot 


pressure to operate valve, 


ported, stainless 


connected piping employs 
instead of apply 
force directly 


ing solenoid against valve 


plunger. Furnished in two, three or four 
way action; two position and three position 
designs. Equipped with subplates either 
side- or bottom-tapped for # or 4-in. pipe 
Hunt Valve Co, Salem, Ohio. 


connection 
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fluid 


DURANT 


MFG. CO. 


Specials 


For RADAR, ELECTRONIC 
and INSTRUMENT APPLICATIONS 


High speed, non-reset, direct 
treading counter to indicote 
increment of measurement in 
radar navigation instruments 





High-speed duol bonk counter for use 
in navigating instruments. Shutter op 
erates to close off either bank when 
in the minus side 





Counter assembly component of 
Navigating instrument to indicate 
increments of measurement 
for fast, legible, 
direct ‘‘read-out"’ 





Special counter for use on Tape Recorder 
to indicate the position of tape passing 
through the recorder 





Direct reading counter for 
Novigating and directional instruments 
Unit wheel graduations permit 
reading of 150,000 


increments per minute 





Representatives in Principal Cities 
WRITE FOR LITERATURE 


DURANT MANUFACTURING CO. 


1938 N. Buffum St Milwaukee 1, Wis 
38 Thurbers Ave Providence 5, R. | 


PRODUCTIMETERS 
Count Everything 


SINCE 1879 
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GEARLESS, HIGH-TORQUE, REVERSIBLE 


15.npw and 100-rem 


SYNCHRONOUS MOTORS 


These amazing gearless motors develop up to 75 oz.-in. 
torque, feature instantaneous acceleration to synchro- 
nous speed within '4 cycle, and have extremely high 
torque for synchronous motors of this size. Can be 
reversed instantly. These motors—with lubricated-for- 
life bearings—withstand continuous duty or stalling 
with only 40C rise. 


FREE BULLETIN! ask to: Gec-12948. Write to 
Sect i seneral Electric Co., Schenectady, WN. Y 
GENERAL ‘%6) ELECTRIC 


% 
~ 
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MICROBEADS Get the greatest benefit 
2a from Product Engineering 
by having your own sub- 
scription. 


Each week you can then 
read the articles and ad- 
vertisements at your con- 
venience—and set up your 
own information file. Use 
subscription card in back 
of this issue or write direct 
to: 


Circulation Manager 


Product Engineering 
23rd Floor 


MICROBEADS, Inc. 330 W. 42nd St. 
eee tepes || New York 36, N. Y. 


4 
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| SIGNIFICANT COMPONENTS 
MATERIALS 
| PROCESSES el: 








Heating strips .. . 
are designed to be mounted in direct con 
tact with inner surface of chassis or case 
in electronic apparatus. Therefore, 25 to 
40% of heat generated is directly emitted 
to atmosphere. Electrical insulation is sili 
one rubber, operable continuously at 45 
Available in power ratings of + 
160 and 200 w in envelope dimen 


ons of sa x l¥& x 4, 6, 8, 10 or 12 in 


Weights range from approximately 0.02 
to 0.080 Ib each. Electro-Flex Heat Inc, 
83 Woodbine St, Hartford 6, Conn. 
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Pumps meet standards . . 

of air force-navy aeronautical specifications 
for use on ground equipment Units are 
provided with splined shaft, mounting pad 
ind porting to meet AND requirements 
\vailable in two sizes, with capacities from 
l » 45 gpm at 150 psi and for speeds t 
3600 rpm. Tuthill Pump Co, 963 E. 95th 
St. Chicago. 


} 
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Electromechanical decoder .. . 
be set to respond to any of 20 milliot 


ombinations of coded digital pulses. Actu 
| 


ited by telephone dial or electromechan 


il or electronic encoder Decoder 
ni rgized by d pulses Response ode 
set by placing code pins into small hol 
near periphery of 70-tooth code wheel. In 
tended for remote signaling or control 
Secode Corp, 555 Minnesota St, San Fran 
cisco 7 
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Camera prints digital data .. . 
on 35mm motion picture film. Provid 
16-bit matrix image on each frame 
relating coded data with pictorial record 
in real time. May be used to record time, 
temperature pressure, vibration, stress 
shaft position, and similar coded digital 
data. Cameras can be operated at any fram 
rate to 80 frames per sec. At max speed 
the camera can record 7680 bits of coded 
information per sec. Available on Traid 75 
Fototracker and Bell & Howell Model 71 
Eyemo cameras. Traid Corp, 17136 Ven 
tura Blvd, Encino, Calif. 
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INDEX TO 
ADVERTISERS 


This index is published as @ con- 
venience to the readers. Bvery care 
ts taken to make it accurate but 
PRODUCT ENGINEBRING as- 
sumes no responsibility for errors 
or omissions 


Aeroquip Corp. 3rd Cover 
Allied Research Products, Inc 2nd Cover 
Automatic Switch Co .: ae 


du Mont de Nemours & Co., 
Ee. I 


(inc.) 
-- Film Dept : 


29 
Durant Mfg. Co . = 


Electrosnap Corp. 4th Cover 


Garlock Packing Co occ a 
General Electric Co., 


Apparatus Dept 36-37, 


Hyatt 
Corp. 


Bearing Div., General Motors 
2 


La Salle Stee! Co 
Link-Belt Co. 


Microbeads, Inc. . 
Minnesota Mining & Mfg. Co 
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Better Writing—but How? 


TECHNICAL EDITING. Edited by B H WEIL 
5 x 7%, 278 pp, $5.75. INFORMATION AND 
COMMUNICATION PRACTICE IN INDUSTRY. 
Edited by T E R Singer. 6 x 9, 304 pp, $8.75 
Both books published by Reinhold Publishing 
Co, 430 Park Ave, NY 22. 

Sermons on the better 
writing now total an enormous numbe1 
Particularly in the technical 
world we hear anguished cries about 


need for 
of words 


the confused and cryptic writing that 
wastes the reading time of busy engi 
Unfortunately, most of this is 
lip service 


neers. 
the situation is 
thorough scolding but the 
solve-it remains a puzzling question 


given a 


how-to 


that attracts only a few lonely pioneers 
What is the answer? Or is there more 
than one answer? 

Usually, how-to books on the sub 
ject take the approach that there is 
We are in an age of 
specialization, so let advice to the 
would-be communicator be specialized 
Che editor of Technical Editing—to 
which 20 


more than one. 


guest editors contributed 


specialized chapters—believes his is 
the first book specializing on tech 
nical editing. The editor of Informa 
und Communication Practice in 
together 15 


specialized guest chapters aimed at 


tion 


Industry has gathered 
servicing industrial information depart 
And a book by the 
same publisher (PE—Feb. 24 °58, p 


46) added to the specialized books on 


ments recent 


“better report writing.’ 


To some extent, of course, these 


And the guest 
innocently 


books echo each other 
editor method violates a 
precept of good editing by filing one 
thou shalts” 
repeated by a neighboring chapter in 
the same book 

Also tech 
nical-writing books is the amount of 
Not 
Ouite the con 
Now that technical writers and 
editors have acquired such modern 
titles as 
engineer,” 
urally eager to demonstrate that theirs 
is an authentic branch of tec 
One demonstration is to 


chapter with the same 


distinguishing today’s 
rehashing they do of each other 
that credit isn’t given 
trary. 
com 


sounding, impressive 


munications they are nat 
hnology 
that 
they have diligently searched the litera 
ture. And so they fill their books with 
bibliographies. One of Mr 


chapters, for example, 


show 


Singer's 
cites 139 refer 
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ences and the “Editing Know-how” 
chapter in the Weil book cites 116 

But is it old stuff, in a new bottl 
that the reader wants? What he needs 
is a fresh book that smells as much of 
fresh “how-to” for technol 
ogy’s writing problems as it does of 
iresh printer’s ink. Ideally it should be 
written by a single person who is 
doubly qualified—who knows the pre 
cepts of good writing, and is at home 
in today’s science era. Also, his tutor 
ing should be done with shirtsleeves 
rolled up; in other words, a craftsman’s 
book 


the pedant’s vic wpoint 


modern 


rather than written from 
Such books 
practical and not limited to one 


specialty 


one 


occasionally appear for the 
I'he field of tech 


WG 


nontechnical write: 


nical writing deserves one too 


CAPABILITIES 


torially 


Brochure )2 pp Pi 


describes scope of available engi 


neering services in chronological order 


ranging from onception of an idea t 


progress and results. Excludes specif 
reference to products, facilities, personnel 
Cook Electric Co, 2700 N Southport Ave 
Chicago 14 
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AUTOMATING 
DRAWING 


(overs the 


ENGINEERING 
Illustrated 
whys and 
Westinghouse de 


paper, 16 pp 
wherefores of the 
ision to automate eng: 
neering drawing reproduction. An analysis 
of methods they can be 


Authored 


used and how 
upplied to small and large firms 
by T H New of Office System 
ind Services of Pittsburgh Div, Westing 
house Electric Cory ih I o, Pearl 
River, NY 


manage! 
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MOTOR CONTROLS-—Catalog 14, 78 
pp. Presents size, weight and ratings fi 
Index 


Arrow-Hart 
Hawthorn 


motor controls and acc 


} 
st 


essories 
atalog numbers and type 
& Hegeman Electric Co, 103 
St Hartford 6, Conn 
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ENVIRONMENTAI 
rES—Bulletin, 6 pp 


trates electronic and 


rEST FACILI 
Explains and illus 
electromechanical 
facilities, 


Describes 


environmental _ test operating 


independently labora 


testing 
instruments and com 
systems. BJ Ele 
tronics, Borg-Warner Corp, 3300 Newport 
Blvd, Santa Ana, Calif 
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a SUialafllo, 


ALL-POSITION 


CHECK VALVE 





FLEXIBLE METAL POPPET 


For steam, hot 
or cold water, 
oil, gas and 
compounds. 


Designed for rugged service. These 
valves won’t stick. Also available with 
rubber poppets for use with air or 
cold water. Operation is noiseless. 
Very sensitive. Work in any position. 
Seven sizes, 200 lbs. 
pressure. We will de- 
sign special Check 
Valves. Write for Bul- 

letin 201 and prices. 

Order from your jobber. 


STRATAFLO PRODUCTS, INC. 


FORT WAYNE INDIANA 
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Do Your Copiers 
OF 


Product Engineering 
ARRIVE ON TIMEP 


If not, perhaps it is because there 
is an error in the address. Look 
at the address label now. 


Check for: 
Spelling 
Street Number 
Street Name 


and in particular 
Zone Number 


Incorrect zoning or no zone num- 
ber where one should be can 
slow up delivery by hours or 
days. Check now and let us 
know of any corrections. 


Product Engineering 
330 West 42nd St. 
New York 36, N. Y. 
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Times Have Changed 


Only a few years ago, if an engineering publication reported 
a Russian technological advance, editor and publication were 
immediately suspect. If not a card-carrying member, the edito 
was at best a fellow traveler. 

Some of our readers will remember such a report published 
in Product Engineering in February 1953. It described Soviet 
engineering education and how the Russians were graduating 
far more engineers each year than we were. The editors con 
cluded that Soviet training, “. . . may come as a surprise to many 
American engineers who have felt that Russian engineers wer 
little better than blacksmiths.” 

The story got wide newspaper publicity at the time. We wer« 
praised for our courage and foresight by many, but we also got 
a whale of a lot of criticism, “. . . playing into the hands of a 
potential enemy .. .” 

“But that was six years ago,” you'll say. “We’re a wiser, if 
sadder profession today. Less complacent about our own tech 
nology, we’re more willing—even eager—to listen and read and 
learn about what others are doing.” 

Is that so? One of our readers dropped into the office the 
other day and, pointing to the many Soviet developments we've 
reported, he wondered if we weren't unduly influenced by Soviet 
propaganda. Perhaps we're making mountains out of molehills 
he thought. But it didn’t take him long to change his mind 
After a brief talk with Editor Elmer Tangerman (who saw Soviet 
engineering first-hand last year) our visitor learned of Russian 
developments in his own field (plastics—see PE—Feb 9, p 23 
that made him sit up and really take notice 

We can no longer operate in a vacuum. If we close our eves 
to reports of foreign developments, it’s our loss. They don’t m ike 
the same mistake. 

Look over the names of our editorial staff on page 4 of this 
issue. You’ll find that we have editors in most foreign industrial 
centers. These men are not just stray “correspondents.” They 
are chiefly full-time McGraw-Hill salaried editors who report 
daily to headquarters in New York. They have their eyes and 
ears tuned to the industry, the laboratories and the universities 
of the world. They screen fact from fancy and then teletype or 
cable their reports to our home office where engineering editors 
evaluate, interpret, and often request more detailed information 
by return teletype or cable. 

What we publish is at the narrow end of a tremendous funnel 
It can’t be found elsewhere. Ignore it at your own risk. —AH 
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Telling ‘em from way a 


First remote-station dic- 
tating system to use mag- 
netic tape for recording is 
claimed by Scribe Interna- 
tionale, Div of General 
Sintering Corp, Oak Park, 
Ill. The system, which 
“allows all dictating func- 
tions to be controlled di- 
rectly by the dictator,” re- 
gardless of the location of the recorder-transcriber, can handle up 
to three dictating stations, connected either by direct wire or 
through an existing switchboard. The dictator’s desk unit, pictured 
here, is 5 by 8 in. Microphone has thumb-control bar for starting 
and stopping the recording unit, play-back, and error-correction. 


Putting the finger on fallout 


If fallout from atomic bombs has your family worried, Tracerlab 
Inc has good news. Company engineers say they have developed 
an Inexpensive detector and warning device that can be plugged 
into any radio or TV set. It will not only sound an alarm but also 
indicate the direction in which safety lies. 

The device (Tracerlab dubs it the “Banshee”) combines a radia- 
tion detector with an electrical system that will sound a wailing 
alarm through the radio or TV loudspeaker. The alarm increases in 
pitch as the amount of radioactivity increases. The latter feature 
is expected to aid escape from the radioactive area—by traveling in 
the opposite direction, one should be able to find a haven. 

Tracerlab says the basic components are inexpensive and believes 
the device could be produced in quantity for about $5. 


Autos: lower and lower? 


Automotive road clearances are at rock bottom right now, says 
the American Petroleum Institute’s automotive parts and design 
subcommittee. In most current models only a few parts like the 
frame-and muffler are crowding the limit. But, the committee pre- 
dicts, “as space becomes more limiting in future designs, the 
tendency will be for everything that is underneath the car to 
come down to the minimum level.” 

Service-station men have long complained about this downtrend, 
without too much effect. But now, the API notes, car makers are 
beginning to recognize the problems it creates in maneuvering 
sharply angled driveways and loading haul-away trucks, and com- 
mittee members are hopeful no further lowering will occur. 
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. a ruling pen with built-in 
ink reservoir. This would elim- 
inate constant refilling by drafts- 


men and permit drawing long 
heavy lines without interrup- 
tion. The small button-controlled valve could cut off flow when 
released so that ink would not dry out. —S. Dupnix 
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... a method to eliminate the static charge created when grinding 
plastic materials? The charge causes grinding dust to cling to the 
work, making a serious and expensive cleaning problem for molded 
plastic parts. —N A Savacr 
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. a light-duty thermostati- 
cally controlled resistance-heat- 
ing element (possibly combined 
with an auxiliary tank) to be 
attached to hot water piping 
systems between heater and 
faucet. While uneconomical as 
the main heat source, this sup- 
plementary heater wouki operate only when the pipe water 
dropped below the set temperature. The pipe should probably 
be insulated making hot water delivery in tall buildings and 
industrial plants constant and practically instantaneous. 

—W _  ROosENBERG 


*% if you want to be sure of seeing every issue of 








Product Engineering—52 regular issues plus the an- 


J 
. 
e 
H 
nual Design Digest— enter your subscription on the e 
, a 
attached information card. Only $5 for one year ® 





. radiant heaters for auto- 
mobiles? Expanded-tube panels 
could be used in the floors, side 
panels, firewall or seat scuff 
boards to warm the feet quickly 
and without overheating the car 
air. Hot water could be taken 
from the radiator circuit, but 
what about adding a hot water heat exchanger to the exhaust pipe 
system? The muffler would be kept cooler, exhaust pressures would 
be lower and the car would be warmed up more quickly. 

—J J Ketrener 











‘A 'N ‘9€ WHOA MIN 
13781S GNZy ISAM OEE 
ONIFINIONA LoNdOdd 

IWW Aldza SSANISNG 


FOLDIS POUL OY U] PeYOW 4 ArwereDeH, dumm eBewoy ON 


juewpodeg e21J9¢ sepoey Ag pidg Og ||! 604804 














Have you a pet subject but neither the time nor inclination te do the neces 
sary R & D? Product Engineering will welcome (and pay $10 each fer) similer 
ideas based on known scientific principles but lacking en inspired manufacturer 
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Cut Costs! Use Aeroquip 2601 Lightweight 
Hose and Fittings for Engine Oil and Fuel Lines 
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Type 2601 HOSE construction: synthetic 
rubber inner tube, cotton inner braid, single 
wire braid reinforcement, impregnated cotton 


braid cover. Working pressures: 125 psi. to 
1000 psi., depending on size. Temperature 
range —40°F. to +300°F. Sizes %" to 2”. 


Male Pipe—'4” to 2” 





New Aeroquip 2601 Lightweight Hose 
is a high quality product that offers 
important advantages to engine and 
equipment designers: 

Special construction features permit 
savings to the OEM customer of 4¢ to 
13¢ per hose/foot over conventional 
heavy-duty hose lines. 

It has a wide operating temperature 
range to meet the requirements of all 
engine systems (—40°F. to + 300°F.). 

It can be used, on Aeroquip approval, 
for fluid transfer applications such as 
air, water, mineral oil and hydraulic 
return lines in addition to engine fuel 


and high temperature oil lines. 


S.A.E. Swivel—%4" to %” 
J.1.C. Swivel—%”" to 2” 
P.T.T. Swivel—1" and 1%" 


Split Flange Fittings 





It has good flexing characteristics and 
outstanding resistance to engine vibration. 
It is available in 10 sizes, from %” to 
2” O.D. tube, with a full range of reus- 
S.A.E., J.C. and P.T.T. 


swivel; male pipe; and standard 4-bolt 


able fittings: 


and split flange ends. Standard 45° and 
90 


configurations are also available. 


elbow fittings plus special elbow 


Full design information is available on 
Aeroquip 2601 


Fittings. Fill in and mail the coupon below 


Hose and Reusable 


for a copy of Engineering Bulletin IEB-34. 
If you have a special fluid line problem, 
outline your requirements to our sales 


engineering staff. Write today! 


\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


INDUSTRIAL DIVISION, VAN WERT, OHIO + WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 


AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 


n 


straight, 45° and 90° elbows 


Swivel Nut Fittings in 
straight, 45° and 90 
elbows plus special 
configurations 





+ 


Aeroquip 2601! Hose Lines 
cre now used for diesel 
fuel and lube oil lines on 
Clark Equipment Com 
panys Michigan 
Dozers —_ 


El 


Aeroquip Corporation, "en 
Jackson, Mich. 


Tractor 


Please send IEB-34.onnew | — 
Aeroquip 260! Hose and 
Reusable Fittings. 


Nome ___. 
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basic snap-action switches 


FOR AIRCRAFT, MISSILE, ELECTRONIC AND INDUSTRIAL APPLICATIONS 


@ quality engineered 
designed to meet human factors 


@ over 60,000 switch and actuator 
variations available 


@ adaptations can be made to fit your 


mee 
ed — 


single pole 


actual size 


S series 
SPDT 


single pole 


we 
~~ 


actual size 


F series 
SPDT 


heavy duty 


actual size 


G series 
SPDT, 2 CKT. 


Need a special switch? 


Often standard switches can be modified to 
do the job. If a special switch is required, 
Electrosnap engineering can create new 
switches in any quantity to your specifica- 
tions. Send us your problem our answer 
can save you time and money 


Amb. Temp. —1 F. 
Termination: G3—side solder 
G4—top and bottom 


a 


wis 


A2-2/S2-4 
rotier lever 


aol 


requirements 


A3-24/S1-4 


momentary 


L.W.H. TY" KY" xh’ 
Elec. 10 amps @ 125/250 V.A.C. 
Rating: 10 amps @ 30 V.D.C 
Operating Force 9 to 15 oz 
Amb. Temp. —100° to +375° F 
Termination: Sl1—end solder 
S2—screw 
S3—side solder 
S5—U-bent 
S6—long screw 
For switches conforming to Military 
and U.L. approval, write for details 
Reset types also available 


L.W.H. 1-3/32” x 13/32" x %”" 
Elec. 10 amps @ 125/250 V.A.C. 
Rating: 60 cycles 
10 amps Res. @ 28 V.D.C 
6 amps Ind. @ 28 V.D.C 
Operating Force 7 to 12 oz 
Amb. Temp. —100° to + 350° F 
Termination : Fl-solder, F2-screw 
May be banked with unlimited units 
per row. For switches conforming to 
Military and U.L. approval, write 
for details. 


L.W.H. 1%" x 43/64” x 
35/64” 
Elec. 

Rating: 


40 amps @ 
125/250 V.A 

30 amps Ind. @ 30 V.D 

Force 45 oz 

* to +300 


Operatin 


screws 
Reset models also available. For 
switches requiring Military and U.L. 
approval, write for details. 


Call Or Write For Specific Details On Any Switch Type 


ELECTROSNAP CORPORATION 


SWITCH DIVISION + 4246 W. Lake Street, Chicago 24, Illinois 


C 
40 amps Res. @ 30 V.D.C. 
V.D.C 


A4-1/Si-4 A4-25/S3-4 
removable plastic 


button 


AS-1/S2-4 
roller leat 


AS-7/S2-4 


—~ 


AS-49/F2-3 


leat ‘ 


C2-6/F2-3 
interlock, DP 


wo =AS-47/F2-3 
roller leat 


AS-56/F2-3 
extension leaf 


A2-10/G3-4 
roller lever 


A3.40/G3-4 
maintained 


A4-51/G3-8 be 
DPOT 


Telephone: VAn Buren 6-3100, TWX No. CG-1400 
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A4-102/S2-3 
1” colored button 


C2-4/S3-4 
Interlock 


nteriock, SP 


A4-50/G3-4 


A4-71/G3-4 
removable plastic 
button 








